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(54) DEVICE FOR CHROMATOGRAPHIC QUANTITATIVE MEASUREMENT 



(57) In a chromatography quantitative measuring 
apparatus according to the present invention, a beam 
applied from a light source (201 ) to a chromatography 
test strip (8) is formed into an elliptical shape by an op- 
tical means such as a cylindrical lens (205), a variation 
!n absorbance that accompanies elution of a marker re- 
gent is detected while the elliptical beam is applied be- 
tween a marker reagent hold part (82) and a detection 
part (83), and a measurement is automatically started 
in a prescribed period of time since the detection of var- 
iation. 

According to the chromatography quantitative 
measuring apparatus so configured, non -uniform color- 
ation is reduced by shaping the beam elliptically with the 
optical means, whereby the accuracy of quantitative 
analysis is enhanced, and further the apparatus can be 
operated easily. 




Fig.7 (b) 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a chromatog- 
raphy quantitative measuring apparatus which performs 
a measurement employing an immuno-chromatography 
test strip or the like and, more particularly, to one which 
is improved in performance of a quantitative measure- 
ment. 

BACKGROUND ART 

[0002] Hereinafter, a description will be given of a 
spectrophotometer as a conventional chromatography 
quantitative measuring apparatus. Figure 25(a) is a di- 
agram schematically illustrating the configuration of the 
conventional reflective spectrophotometer, and figure 
25(b) is a diagram illustrating the constitution of a chro- 
matography test strip. 

[0003] In figure 25(a), an optical beam 1 1 emitted from 
a lamp 1 is input to a diffraction grating 3 via a reflector 
2. The optical beam 1 1 input to the diffraction grating 3 
is selected thereby for its light wavelength, and the op- 
tical beam 11 is narrowed by an aperture 4 and input to 
a glass plate 5. The optical beam 11 reflected at the 
glass plate 5 is received by a first photomultiplier tube 
7 as a reference beam 6. On the other hand, the optical 
beam 1 1 transmitted through the glass plate 5 is applied 
to a part of a chromatography test strip 8, and a scatter- 
ing light 9 from the chromatography test strip 8 is re- 
ceived by a second photomultiplier tube 10. Output sig- 
nals from the first photomultiplier tube 7 and the second 
photomultiplier tube 10 are respectively subjected to 
Log transformation, and a value obtained by subtracting 
a Log transformed value for the second photomultiplier 
tube 10 from a Log transformed value for the first pho- 
tomultiplier tube 7 is output as an absorbance signal. 
[0004] As shown in figure 25(b), the immuno-chroma- 
tography test strip 8 utilizing an antigen antibody reac- 
tion comprises an application part 81 where a liquid 
sample as an inspection target solution is applied, a 
marker reagent hold part 82 which holds a marker rea- 
gent which is moved by permeation of the liquid sample 
and has a substance that is specifically bounded to an 
analysis target included in the liquid which flows therein, 
a detection part 83 where the marker reagent and the 
analysis target are bounded and immobilized, a part for 
absorbing the sample which flows therein, and a remain- 
ing base part 84. 

[0005] An operation of the so-configured chromatog- 
raphy quantitative measuring apparatus will be de- 
scribed. 

[0006] First, when an inspection target solution is ap- 
plied to the application part 81 , the inspection target so- 
lution is developed on a development layer 85. At this 
time, when the inspection target solution reaches the 
marker reagent hold part 82, a marker reagent is eluted 



and specifically bonded to an analysis target included 
in the inspection target solution. Therh this bounded ma- 
terial is immobilized at the detection part 83, and a non- 
immobilized residual marker reagent flows downstream 

5 of the development layer 85 without being immobilized. 
[0007] Next, as shown in figure 25(a), a beam is ap- 
plied to the chromatography test strip 8 from the light 
source 1 so as to measure the concentration of the anal- 
ysis target included in the inspection target solution. 

10 There is previously calculated a calibration curve indi- 
cating a relationship between the difference between 
the absorbance signal at the base part 84 of the chro- 
matography test strip 8 and the absorbance signal at the 
detection part 83, and the concentration of a sample to 

15 be measured. The concentration of the sample is calcu- 
lated by detecting the difference between the absorb- 
ance signal at the base part 84 and that at the detection 
part 83. 

[0008] While analysis by immuno-chromatography is 

20 generally qualitative, a method of quantitative analysis 
has been also developed. For example, Japanese Pub- 
lished Patent Application No. Hei. 8-240591 discloses a 
method by which the degree of coloration is quantita- 
tively measured by measuring signals of absorbance, 

25 reflection, and the like at a coloration part on a test strip 
employing a spectrophotometer after a sample is ap- 
plied to the immuno-chromatography test strip and a re- 
action is caused thereon. Further, Japanese Published 
Patent Application No. Hei. 1 1 -1 42338 discloses a meth- 

30 od by which the absorbance at the coloration part is 
measured without influence of outside light by using a 
light emitting diode as a light source. 
[0009] However, in the conventional chromatography 
quantitative measuring apparatus, which has no prob- 

35 lem with respect to immuno-chromatography for quali- 
tative analysis, in case of quantitative analysis, when for 
example a liquid sample including cellular components, 
such as blood, is to be analyzed, the viscosity of the 
liquid sample or the existence of cellular components 

40 generates partial clogging, resulting in non-uniform col- 
oration at the base part of the immuno-chromatography 
test strip. Thus, as the concentration is obtained by the 
difference between the absorbance signal at the base 
part and that at the detection part, when an error is gen- 

45 erated due to the non-uniform coloration at the base part 
according to the position where a beam is applied, a 
quantitative measurement is disturbed. Further, when a 
spectrophotometer which uses a lamp as a light source 
is used, it is difficult to reduce the size and cost of the 

so apparatus. 

[0010] Further, in the above-described conventional 
chromatography quantitative measuring apparatus, 
since the inspection target solution is slowly developed 
on the development layer 85, a value of a detection sig- 

55 nal is gradually varied with time at the detection part 83 
of the chromatography test strip 8. That is, in order to 
obtain a more stable measurement result, it is important 
to manage time to perform a measurement. In the con- 
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ventional measurement using a spectrophotometer, 
there is no function of managing time, so that an inspec- 
tor has to manage time manually, resulting in a trouble 
in a measurement operation. Further, there is some- 
times a test strip on which a normal measurement is dis- 
turbed according to the inspection target solution or a 
state of the chromatography test strip 8. In the conven- 
tional measurement using a spectrophotometer, there 
is no function of detecting the state of the inspection tar- 
get solution or the chromatography test strip 8, so that 
an inspector has to judge the state manually, resulting 
in a trouble in a measurement operation. Furthermore, 
since a marker reagent remains at the marker reagent 
hold part 82 of the chromatography test strip 8 even after 
its elution, influences of the residual marker reagent 
must be reduced in order to enhance the accuracy of a 
quantitative measurement. However, in the convention- 
al measurement using a spectrophotometer, there is no 
function of recognizing the residual marker reagent, so 
that an inspector has to recognize it manually, resulting 
in a trouble in a measurement operation. 
[001 1 ] Further, an immuno-chromatography test strip 
for a qualitative or semi-quantitative measurement is 
generally put in a hollow casing and discarded together 
with the casing when an inspection is ended. For exam- 
ple, in Japanese Published Patent Applications No. Hei. 
1-503174 and No. Hei.6-1 80320, there are disclosed 
methods in which a casing 90 with an injection part 91 
through which a liquid sample is applied to the immuno- 
chromatography test strip, and an aperture 92 for ob- 
serving a coloration part are provided, and the degree 
of coloration is visually judged as an inspection result, 
as shown in figure 25(c). Further, in immuno-chroma- 
tography quantitative analysis for measuring the degree 
of coloration by a multi-purpose spectrophotometer, 
there is no problem in employing the casing when the 
frequency of measurements is low. However, when a 
quantitative measurement is performed frequently for 
the purpose of clinical examination or the like, there is 
a problem of the cost of the casing and a storage space 
to be secured. On the other hand, when the quantitative 
measurement is performed by solely employing the im- 
muno-chromatography test strip without the casing, the 
test strip is put on a measurement table of the spectro- 
photometer directly, so that a sample adheres to a 
measuring apparatus. Furthermore, the test strip must 
be attached to the measuring apparatus precisely so 
that a beam is accurately applied to the base part and 
the detection part. 

[0012] The present invention is made to solve the 
above-mentioned problems and has for its object to pro- 
vide a chromatography quantitative measuring appara- 
tus which makes highly accurate immuno-chromatogra- 
phy quantitative analysis possible, as well as realizes a 
reduction in the size and cost of the apparatus, a chro- 
matography quantitative measuring apparatus which 
improves operational rty thereof, or a chromatography 
quantitative measuring apparatus which enhances the 



accuracy of a quantitative measurement. 
DISCLOSURE OF THE INVENTION 

5 [0013] According to Claim 1 of the present invention, 
there is provided a chromatography quantitative meas- 
uring apparatus which applies a beam emitted from a 
light source to a sample, detects an optical signal from 
a transmitted light or reflected light from the sample, and 

10 quantitatively reads the concentration of the sample 
from the signal, including: an optical means for forming 
the beam emitted from the light source into an elliptical 
or rectangular shape and applying the elliptically or rec- 
tangularly shaped beam to the sample. 

is [0014] Therefore, it is possible to perform a quantita- 
tive measurement with fewer measurement errors 
which are caused by non-uniform coloration at a base 
part. 

[001 5] According to Claim 2 of the present invention, 
20 in the chromatography quantitative measuring appara- 
tus as defined in Claim 1 , the sample is put on an im- 
muno-chromatography test strip, and the beam applied 
to the sample has a longer side which is shorter than 
the width of the immuno-chromatography test strip in the 
25 width direction that is orthogonal with respect to the 
long-side direction. 

[0016] Therefore, it is possible to perform a quantita- 
tive measurement with much fewer measurement errors 
which are caused by non-uniform coloration at a base 
30 part. 

[0017] According to Claim 3 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 1 , the sample is put on an im- 
muno-chromatography test strip, and the beam applied 
35 to the sample has a shorter side which is shorter than 
the width of a detection part region of the immuno-chro- 
matography test strip. 

[0018] Therefore, it is possible to perform a quantita- 
tive measurement with much fewer measurement errors 
40 which are caused by non-uniform coloration at a base 
part. 

[001 9] According to Claim 4 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in any of Claims 1 to 3, the optical signal 
45 js detected by scanning the beam applied to the sample, 
or the sample. 

[0020] Therefore, an operation for measuring a differ- 
ence between absorbance signals is simplified, result- 
ing in an effective measurement. 

so [0021 ] According to Claim 5 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 1 , a laser is used as the light 
source, and a laser beam from the light source is con- 
verted into a collimated beam via a collimator lens, and 

55 the optical means forms the collimated beam into an el- 
liptical shape via a cylindrical lens and applies the ellip- 
tically shaped beam to the sample. 
[0022] Therefore, the size of the apparatus can be re- 
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duced by employing a laser as a light source, and since 
a measurement is sufficiently performed with a photodi- 
ode, as compared with a conventional sample concen- 
tration measuring apparatus which uses a photomulti- 
plier tube to receive a scattering light and a reflected 
light from a sample, the cost of the apparatus can be 
reduced. 

[0023] According to Claim 6 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 1 , a laser is used as the light 
source, and the laser beam from the light source is con- 
verted into a collimated beam via a collimator lens, and 
the optical means forms the collimated beam into a rec- 
tangular shape via a rectangularly shaped aperture 
member and applies the rectangularly shaped beam to 
the sample. Therefore, the size of the apparatus can be 
reduced by employing a laser as a light source, and 
since a measurement is sufficiently performed with a 
photodiode, as compared with a conventional apparatus 
using a photomultiplier tube to receive a scattering light 
and a reflected light from a sample, the cost of the ap- 
paratus can be reduced. 

[0024] According to Claim 7 of the present invention, 
there is provided a chromatography quantitative meas- 
uring apparatus which applies a beam emitted from a 
light source to a sample, detects an optical signal from 
a transmitted light or reflected light from the sample, and 
quantitatively reads the concentration of the sample 
from the signal, including: a laser as the light source; 
and a collimator lens which converts the laser beam into 
a collimated beam, in which chromatography quantita- 
tive measuring apparatus when the collimated beam is 
shaped rectangularly via an aperture member and the 
rectangularly shaped beam is applied to the sample, the 
direction of a longer side of the rectangularly shaped 
beam is made to correspond to the direction in which 
the beam divergence angle of the laser becomes larger. 
[0025] Therefore, it is possible to perform a quantita- 
tive measurement with much fewer measurement er- 
rors. 

[0026] According to Claim 8 of the present invention, 
there is provided a chromatography quantitative meas- 
uring apparatus which applies a beam emitted from a 
light source to a sample, detects an optical signal from 
a transmitted light or reflected light from the sample, and 
quantitatively reads the concentration of the sample 
from the signal, including: a laser as the light source; 
and a collimator lens which converts the laser beam into 
a collimated beam, in which chromatography quantita- 
tive measuring apparatus when the collimated beam is 
shaped ellipticalty via a cylindrical lens and the ellipti- 
cally shaped beam is applied to the sample, the direction 
of a longer side of the ellipticalty shaped beam is made 
to correspond to the direction in which the beam diver- 
gence angle of the laser becomes larger. 
[0027] Therefore, it is possible to perform a quantita- 
tive measurement with much fewer measurement er- 
rors. 



[0028] According to Claim 9 of the present invention, 
the chromatography quantitative measuring apparatus 
as defined in any of Claims 5 to 8, includes: a compen- 
sation means for storing the initial wavelength of the la- 

5 ser, calculating the present wavelength of the laser to 
compensate by provision of a temperature detection el- 
ement in the vicinity of the laser, and compensating an 
optical signal detection value or the converted concen- 
tration of the sample which is obtained by converting the 

10 optical signal detection value. 

[0029] Therefore, it is possible to perform a quantita- 
tive measurement with fewer measurement errors by re- 
ducing an influence of hardware configuration or usage 
environment. 

15 [0030] According to Claim 1 0 of the present invention , 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 9, the compensation means per- 
forms processing for detecting the optical signal, 
processing for obtaining the converted concentration of 

20 the sample, and processing for compensating the con- 
verted concentration, with the same calculator. 
[0031] Therefore, it is possible to reduce the size of 
the apparatus. 

[0032] According to Claim 1 1 of the present invention, 
25 jn the chromatography quantitative measuring appara- 
tus as defined in any of Claims 5 to 8, the concentration 
of the sample is calculated from a difference between 
electronic signals obtained by two light receiving ele- 
ments, i.e., a reference beam light receiving element 
30 which receives a reference beam separated from the 
beam emitted from the laser, and a scattering light re- 
ceiving element which receives a scattering light gener- 
ated by the application of the laser to the sample, and 
the area of the reference beam light receiving element 
35 for receiving light is smaller than the area of the scatter- 
ing light receiving element for receiving light. 
[0033] Therefore, it is possible to reduce the cost and 
size of the apparatus. 

[0034] According to Claim 1 2 of the present invention , 
40 in the chromatography quantitative measuring appara- 
tus as defined in any of Claims 5 to 8, the concentration 
of the sample is calculated from a difference between 
electronic signals obtained by two light receiving ele- 
ments, i.e., a reference beam light receiving element 
45 which receives a reference beam separated from the 
beam emitted from the laser, and a scattering light re- 
ceiving element which receives a scattering light gener- 
ated by the application of the laser to the sample, and 
this chromatography quantitative measuring apparatus 
50 includes: a condensing means for condensing the scat- 
tering light from the sample on the scattering light re- 
ceiving element. 

[0035] Therefore, it is possible to reduce the size of 
the scattering light receiving element, thereby reducing 
55 the cost and size of the apparatus. 

[0036] According to Claim 1 3 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 12, the condensing means is a 
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concave mirror which condenses a light from the sample 
that is scattered in the opposite direction of the direction 
in which the scattering light receiving element is ar- 
ranged, on the scattering light receiving element. 
[0037] Therefore, it is possible to reduce the size of 
the scattering light receiving element, thereby reducing 
the cost of the apparatus. 

[0038] According to Claim 1 4 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 12, the condensing means is a 
condensing lens arranged between the sample and the 
scattering light receiving element, which condenses the 
scattering light from the sample that goes toward the 
scattering light receiving element, on the scattering light 
receiving element. 

[0039] Therefore, it is possible to reduce the size of 
the scattering light receiving element, thereby reducing 
the cost of the apparatus. 

[0040] According to Claim 1 5 of the present invention, 
there is provided a chromatography quantitative meas- 
uring apparatus which applies an optical beam emitted 
from a light source to a chromatography test strip that 
comprises an application part where an inspection tar- 
get solution is applied; a marker reagent hold part which 
holds a marker reagent that can be eluted by develop- 
ment of the inspection target solution; a base part where 
a specific binding reaction is caused between the mark- 
er reagent and an analysis target included in the inspec- 
tion target solution; and a detection part where a bound- 
ed material of the marker reagent and the analysis target 
is immobilized, detects an optical signal utilizing a trans- 
mitted light or reflected light from the chromatography 
test strip, and quantitatively measures the concentration 
of the analysis target included in the inspection target 
solution from the signal, in which chromatography quan- 
titative measuring apparatus the inspection target solu- 
tion is applied to the chromatography test strip, the op- 
tical beam is applied to a prescribed position of the base 
part, a variation of the transmitted light or reflected light 
from the chromatography test.strip, which is generated 
by the elution of the marker reagent that accompanies 
the development of the inspection target solution, is de- 
tected, and the concentration of the analysis target in- 
cluded in the inspection target solution is measured in 
a prescribed period of time since the detection of varia- 
tion. 

[0041] Therefore, an operator does not need to man- 
age time manually, and because a measurement is per- 
formed after the elution of the marker reagent is detect- 
ed, it is possible to discriminate a used test strip where 
a marker reagent is already eluted. 
[0042] According to Claim 1 6 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 15, at least one of temperature 
and humidity is monitored, and a previously set pre- 
scribed period of time after which the measurement of 
the concentration of the analysis target is performed is 
compensated. 



[0043] Therefore, it is possible to reduce influence of 
surrounding temperature and humidity on a variation in 
speed of development of the inspection target solution 
on the chromatography test strip. 
s [0044] According to Claim 1 7 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 15, the light source is repeatedly 
lighted and extinguished alternately while the develop- 
ment of the inspection target solution is detected. 
10 [0045] Therefore, it is possible to prevent deteriora- 
tion in performance of the chromatography test strip, 
which accompanies temperature rise at a part for apply- 
ing a laser beam to the chromatography test strip. 
[0046] According to Claim 1 8 of the present invention, 
is jn the chromatography quantitative measuring appara- 
tus as defined in Claim 15, the light source is extin- 
guished until shortly before the detection of the devel- 
opment of the inspection target solution. 
[0047] Therefore, it is possible to prevent deteriora- 
te tion in performance of the chromatography test strip, 
which accompanies temperature rise at a part for apply- 
ing a laser beam to the chromatography test strip. 
[0048] According to Claim 1 9 of the present invention, 
in the chromatography quantitative measuring appara- 
25 tus as defined in Claim 15, output from the light source 
is set lower than that when the concentration of the anal- 
ysis target is measured, while the development of the 
inspection target solution is detected. 
[0049] Therefore, it is possible to prevent deteriora- 
30 tion in performance of the chromatography test strip, 
which accompanies temperature rise at a part for apply- 
ing a laser beam to the chromatography test strip. 
[0050] According to Claim 20 of the present invention, 
there is provided a chromatography quantitative meas- 
35 uring apparatus which applies an optical beam emitted 
from a light source to a chromatography test strip that 
comprises an application part where an inspection tar- 
get solution is applied; a marker reagent hold part which 
holds a marker reagent that can be eluted by develop- 
40 ment of the inspection target solution; a base part where 
a specific binding reaction is caused between the mark- 
er reagent and an analysis target included in the inspec- 
tion target solution ; and a detection part where a bound- 
ed material of the marker reagent and the analysis target 
45 js immobilized, detects an optical signal utilizing a trans- 
mitted light or reflected light from the chromatography 
test strip, and quantitatively measures the concentration 
of the analysis target included in the inspection target 
solution from the signal, in which chromatography quan- 
go titative measuring apparatus the inspection target solu- 
tion is applied to the chromatography test strip, a speed 
of development after the application of the inspection 
target solution is detected, and it is judged whether per- 
formance of the chromatography test strip is high or low 
55 from the speed of development. 

[0051 ] Therefore, it is possible to judge whether there 
is a defect on the chromatography test strip such as ab- 
normal clogging. 
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[0052] According to Claim 21 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 20, the speed of development is 
calculated by detecting time variation of value of a de- 
tection signal, which is generated by the flow of the 
marker reagent that accompanies the development of 
the inspection target solution on the chromatography 
test strip. 

[0053] Therefore, it is possible to judge whether there 
is a defect on the chromatography test strip such as ab- 
normal clogging. 

[0054] According to Claim 22 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 20, the speed of development is 
calculated from a speed of scanning of the optical beam, 
when the optical beam is scanned so that a value of the 
detection signal, which is generated by the elution of the 
marker reagent that accompanies the development of 
the inspection target solution on the chromatography 
test strip, is kept constant. 

[0055] Therefore, it is possible to judge whether there 
is a defect on the chromatography test strip such as ab- 
normal clogging. 

[0056] According to Claim 23 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 20, a discrimination value of the 
speed of development, from which whether perform- 
ance of the chromatography test strip is high or low is 
judged, is compensated from a result of measuring at 
least one of surrounding temperature and humidity at 
the development of the inspection target solution on the 
chromatography test strip. 

[0057] Therefore, it is possible to prevent an errone- 
ous judgement as to whether performance is high or low, 
which is due to influence of temperature or humidity. 
[0058] According to Claim 24 of the present invention, 
there is provided a chromatography quantitative meas- 
uring apparatus which applies an optical beam emitted 
from a light source to a chromatography test strip that 
comprises an application part where an inspection tar- 
get solution is applied; a marker reagent hold part which 
holds a marker reagent that can be eluted by develop- 
ment of the inspection target solution; a base part where 
a specific binding reaction is caused between the mark- 
er reagent and an analysis target included in the inspec- 
tion target solution; and a detection part where a bound- 
ed material of the marker reagent and the analysis target 
is immobilized, detects an optical signal utilizing a trans- 
mitted light or reflected light from the chromatography 
test strip, and quantitatively measures the concentration 
of the analysis target included in the inspection target 
solution from the signal, in which chromatography quan- 
titative measuring apparatus a kind of inspection target 
solution is judged from a detection signal at the base 
part on the chromatography test strip where the inspec- 
tion target solution is applied. 

[0059] Therefore, it is possible to judge a kind of in- 
spection target solution which is applied to the chroma- 



tography test strip. 

[0060] According to Claim 25 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 24, the base part where the de- 

5 tection signal is measured is located downstream of the 
detection part in the direction of the development. 
[0061 ] Therefore, it is possible to suppress an errone- 
ous judgement on a kind of inspection target solution, 
which is due to influences of a marker reagent that is 

io liable to remain at a base part upstream of the detection 
part as compared with a base part downstream thereof. 
[0062] According to Claim 26 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 24, a calibration curve in con- 

15 formrty with the inspection target solution can be select- 
ed previously. 

[0063] Therefore, when plural kinds of inspection tar- 
get solutions are measured, an operator does not need 
to manually input a kind of inspection target solution to 

20 the apparatus, resulting in an automatic measurement. 
[0064] According to Claim 27 of the present invention, 
there is provided a chromatography quantitative meas- 
uring apparatus which applies an optical beam emitted 
from a light source to a chromatography test strip that 

25 comprises an application part where an inspection tar- 
get solution is applied; a marker reagent hold part which 
holds a marker reagent that can be eluted by develop- 
ment of the inspection target solution; a base part where 
a specific binding reaction is caused between the mark- 

30 er reagent and an analysis target included in the inspec- 
tion target solution; and a detection part where a bound- 
ed material of the marker reagent and the analysis target 
is immobilized, detects an optical signal utilizing a trans- 
mitted light or reflected light from the chromatography 

35 test strip , and quantitatively measures the concentration 
of the analysis target included in the inspection target 
solution from the signal, in which chromatography quan- 
titative measuring apparatus deficiency in the amount 
of inspection target solution applied and insufficient de- 

40 velopment on the chromatography test strip are judged 
from a detection signal that is obtained by applying the 
optical beam to the downstream end part of the base 
part on the chromatography test strip where the inspec- 
tion target solution is applied. 

45 [0065] Therefore, it is possible to detect deficiency in 
the amount of inspection target solution applied to the 
chromatography test strip, or insufficient development 
on the chromatography test strip which is generated by 
clogging or the like. 

50 [0066] According to Claim 28 of the present invention , 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 27, the optical beam is scanned 
from the upstream end part of the base part on the chro- 
matography test strip to the downstream end part there- 

55 of. 

[0067] Therefore, no new light source is required to 
detect deficiency in the amount of inspection target so- 
lution applied and insufficient development on the chro- 
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matography test strip, thereby restraining increase in 
the size and cost of the apparatus that accompany ad- 
dition of the function. 

[0068] According to Claim 29 of the present invention, 
there is provided a chromatography quantitative meas- 
uring apparatus which applies an optical beam emitted 
from a light source to a chromatography test strip that 
comprises an application part where an inspection tar- 
get solution is applied; a marker reagent hold part which 
holds a marker reagent that can be eluted by develop- 
ment of the inspection target solution; a base part where 
a specific binding reaction is caused between the mark- 
er reagent and an analysis target included in the inspec- 
tion target solution; and a detection part where a bound- 
ed material of the marker reagent and the analysis target 
is immobilized, detects an optical signal utilizing a trans- 
mitted light or reflected light from the chromatography 
test strip, and quantitatively measures the concentration 
of the analysis target included in the inspection target 
solution from the signal, in which chromatography quan- 
titative measuring apparatus when a detection signal at 
a part downstream of the detection part in the direction 
of the development, where influence of the detection 
part is not exerted, is a standard value, a detection sig- 
nal at the detection part is taken as a detection signal 
for the measurement of concentration. 
[0069] Therefore, it is possible to suppress influence 
of an error in a measurement of absorb ance, which is 
due to a marker reagent liable to remain at a base part 
upstream of the detection part as compared with a base 
part downstream thereof. 

[0070] According to Claim 30 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 29, the detection signal for the 
measurement of concentration is an average value of 
values about an extreme value of the detection part, and 
the detection signal as the standard value is an average 
value of values in the vicinity of the position downstream 
of the detection part in the direction in which the inspec- 
tion target solution is developed, where influence of the 
detection part is not exerted. 

[0071 ] Therefore, even when an electrical noise is ac- 
cidentally added to the detection signal, it is possible to 
reduce influence on the result of calculation for obtaining 
the concentration of an analysis target. 
[0072] According to Claim 31 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 29, the detection signal for the 
measurement of concentration is an intermediate value 
of values about an extreme value of the detection part, 
and the detection signal as the standard value is an in- 
termediate value of values in the vicinity of the position 
downstream of the detection part in the direction in 
which the inspection target solution is developed, where 
influence of the detection part is not exerted. 
[0073] Therefore, even when an electrical noise is ac- 
cidentally added to the detection signal, influence on the 
result of calculation for obtaining the concentration of an 



analysis target can be reduced further as compared with 
a case when an average value is employed. 
[0074] According to Claim 32 of the present invention , 
in the chromatography quantitative measuring appara- 

5 tus as defined in Claim 29, a comparison is made of val- 
ues about an extreme value of the detection signal at 
the detection part, and when a difference therebetween 
exceeds a discrimination value, the chromatography 
test strip is judged to be low in performance. 

10 [0075] Therefore, it is possible to avoid an erroneous 
measurement due to non-uniform immobilization of a 
marker reagent at the detection part, a flaw on the sur- 
face of the chromatography test strip, or the like. 
[0076] According to Claim 33 of the present invention, 

is in the chromatography quantitative measuring appara- 
tus as defined in Claim 29, a comparison is made of val- 
ues in the vicinity of a position downstream of the de- 
tection part in the direction of the development, where 
influence of the detection part is not exerted, and when 

20 a difference therebetween exceeds a discrimination val- 
ue, the chromatography test strip is judged to be low in 
performance. 

[0077] Therefore, it is possible to avoid an erroneous 
measurement due to non-uniform development of the 
25 inspection target solution at the base part by clogging, 
a flaw on the surface of the chromatography test strip, 
or the like. 

[0078] According to Claim 34 of the present invention, 
there is provided a chromatography quantitative meas- 

30 uring apparatus which applies an optical beam emitted 
from a light source to a chromatography test strip that 
comprises an application part where an inspection tar- 
get solution is applied; a marker reagent hold part which 
holds a marker reagent that can be eluted by develop- 

35 ment of the inspection target solution; a base part where 
a specific binding reaction is caused between the mark- 
er reagent and an analysis target included in the inspec- 
tion target solution; and a detection part where a bound- 
ed material of the marker reagent and the analysis target 

40 is immobilized, detects an optical signal utilizing a trans- 
mitted light or reflected light from the chromatography 
test strip, and quantitatively measures the concentration 
of the analysis target included in the inspection target 
solution from the signal, in which chromatography quan- 

45 titative measuring apparatus the measurement of con- 
centration is performed on the chromatography test strip 
exclusive of the marker reagent hold part. 
[0079] Therefore, a measu red value of absorbance at 
the marker reagent hold part is not included, whereby 

50 an erroneous recognition of the peak position of the ab- 
sorbance is prevented, resulting in a normal detection 
of the concentration of an analysis target. 
[0080] According to Claim 35 of the present invention, 
there is provided a chromatography quantitative meas- 

55 uring apparatus which applies an optical beam emitted 
from a light source to a chromatography test strip that 
comprises an application part where an inspection tar- 
get solution is applied; a marker reagent hold part which 
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holds a marker reagent that can be eluted by develop- 
ment of the inspection target solution; a base part where 
a specific binding reaction is caused between the mark- 
er reagent and an analysis target included in the inspec- 
tion target solution; and a detection part where a bound- 
ed material of the marker reagent and the analysis target 
is immobilized, detects an optical signal utilizing a trans- 
mitted light or reflected light from the chromatography 
test strip, and quantitatively measures the concentration 
of the analysis target included in the inspection target 
solution from the signal, in which chromatography quan- 
titative measuring apparatus a region on the chroma- 
tography test strip where a value of the detection signal 
is flat is taken as a region of the marker reagent hold 
part. 

[0081] Therefore, an erroneous recognition of the 
peak position of the absorbance is prevented, resulting 
in a normal detection of the concentration of an analysis 
target. 

[0082] According to Claim 36 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 35, the width of the region on the 
chromatography test strip where the value of the detec- 
tion signal is flat is calculated, and the width is compared 
with a prescribed width of the marker reagent hold part. 
[0083] Therefore, the amount of marker reagent held 
can be confirmed, whereby it is possible to judge wheth- 
er the chromatography test strip is low in performance. 
[0084] According to Claim 37 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 35, a value in the region on the 
chromatography test strip where the detection signal is 
flat is detected, and the amount of residual marker rea- 
gent is confirmed from the detected value. 
[0085] Therefore, it is possible to confirm whether the 
marker reagent has flown normally or not. 
[0086] According to Claim 38 of the present invention, 
there is provided a chromatography quantitative meas- 
uring apparatus which applies an optical beam emitted 
from a light source to a chromatography test strip that 
comprises an application part where an inspection tar- 
get solution is applied; a marker reagent hold part which 
holds a marker reagent that can be eluted by develop- 
ment of the inspection target solution; a base part where 
a specific binding reaction is caused between the mark- 
er reagent and an analysis target included in the inspec- 
tion target solution; and a detection part where a bound- 
ed material of the marker reagent and the analysis target 
is immobilized, detects an optical signal utilizing a trans- 
mitted light or reflected light from the chromatography 
test strip, and quantitatively measures the concentration 
of the analysis target included in the inspection target 
solution from the signal, in which chromatography quan- 
titative measuring apparatus a rise and fall of a detection 
signal are recognized, and an extreme value of the de- 
tection signal is obtained. 

[0087] Therefore, an erroneous recognition of the 
peak position of the absorbance is prevented, resulting 



in a normal detection of the concentration of an analysis 
target. 

[0088] According to Claim 39 of the present invention, 
in the chromatography quantitative measuring appara- 
5 tus as defined in Claim 38, the rise and fall of the detec- 
tion signal is recognized, an interval between the rise 
and the fall is calculated, and the size of the interval is 
compared with a prescribed width of the detection part. 
[0089] Therefore, the width of the detection part can 
10 be confirmed, whereby it is possible to judge whether 
the chromatography test strip is low in performance. 
[0090] According to Claim 40 of the present invention, 
there is provided a chromatography quantitative meas- 
uring apparatus for performing a quantitative measure- 
rs ment by applying an inspection target solution to an im- 
muno-chromatography test strip, applying a beam to a 
detection part of the immuno-chromatography test strip 
after development of the inspection target solution, so 
as to detect an optical signal, and quantitatively reading 
20 the concentration of a sample from the detected signal, 
which chromatography quantitative measuring appara- 
tus includes: a fixing table for holding the immuno-chro- 
matography test strip and a measurement table for hold- 
ing the fixing table, in which the immuno-chromatogra- 
25 phy test strip comprises a development layer for devel- 
oping the inspection target solution and a carrier for 
holding the development layer. 

[0091] Therefore, the immuno-chromatography test 
strip can be accurately attached to the chromatography 

30 quantitative measuring apparatus, and it is possible to 
reduce the cost for a casing and a storage space. 
[0092] According to Claim 41 of the present invention , 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 40, the measurement table is 

35 provided with a groove for positioning the fixing table. 
[0093] Therefore, the fixing table can be accurately 
attached to the measurement table. 
[0094] According to Claim 42 of the present invention, 
in the chromatography quantitative measuring appara- 

40 tus as defined in Claim 40, the measurement table is 
provided with a movable projection for fixing the fixing 
table. 

[0095] Therefore, the fixing table can be accurately 
attached to the measurement table. 

45 [0096] According to Claim 43 of the present invention , 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 40, the quantitative measure- 
ment is performed by scanning the beam. 
[0097] Therefore, an absorbance signal at both of the 

so base part and the detection part of the immuno-ch roma- 
tography test strip can be obtained. 
[0098] According to Claim 44 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 40, the fixing table is provided 

55 with a projection, and the carrier is provided with a hole 
in which the projection can be inserted. 
[0099] Therefore, the immuno-chromatography test 
strip can be positioned on the fixing table and attached 
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thereto. 

[0100] According to Claim 45 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 44, the hole has a round shape. 
[0101] Therefore, the immuno-chromatography test 
strip can be positioned on the fixing table and attached 
thereto. 

[0102] According to Claim 46 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 44, the hole has a rectangular 
shape. 

[0103] Therefore, the immuno-chromatography test 
strip can be positioned on the fixing table and attached 
thereto. 

[0104] According to Claim 47 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 44, the hole is provided down- 
stream of the development layer in the direction in which 
the inspection target solution is developed. 
[0105] Therefore, a sample is prevented from adher- 
ing to the fixing table. 

[0106] According to Claim 48 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 44, the hole is provided asym- 
metrically with respect to the center line of the immuno- 
chromatography test strip in the longer-side direction. 
[0107] Therefore, the immuno-chromatography test 
strip is prevented from being attached to the fixing table 
inside out. 

[0108] According to Claim 49 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 40, the fixing table is provided 
with a guide, and the carrier is larger than the develop- 
ment layer and follows the shape of the guide. 
[0109] Therefore, the immuno-chromatography test 
strip can be accurately attached to the fixing table with- 
out the development layer adhering to the guide. 
[01 1 0] According to Claim 50 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 49, a part of the guide is inclined. 
[0111] Therefore, the carrier can easily follow the 
shape of the guide. 

[01 12] According to Claim 51 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 49, the carrier is provided with 
a notch in which the guide can be inserted. 
[0113] Therefore, the immuno-chromatography test 
strip can be accurately attached to the fixing table with- 
out the development layer adhering to the guide. 
[01 1 4] According to Claim 52 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 40, the measurement table is 
provided with a projection, and the immuno-chromatog- 
raphy test strip and the fixing table are provided with 
holes in which the projection can be inserted. 
[0115] Therefore, the immuno-chromatography test 
strip can be easily attached to the fixing table, as well 
as accurately attached to the measurement table. 



[01 1 6] According to Claim 53 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 52, the projection has its end 
inclined. 

s [0117] Therefore, the immuno-chromatography test 
strip can be attached more easily. 
[01 18] According to Claim 54 of the present invention, 
the chromatography quantitative measuring apparatus 
as defined in Claim 40, includes: a test strip fixing device 

10 for fixing the immuno-chromatography test strip on the 
fixing table, in which the test strip fixing device presses 
the vicinity of a measurement area of the immuno-chro- 
matography test strip. 

[01 19] Therefore, a part of the immuno-chromatogra- 
15 phy test strip where a beam is applied can be smoothed. 
[01 20] According to Claim 55 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 54, the test strip fixing device 
presses the carrier of the immuno-chromatography test 
20 strip. 

[01 21 ] Therefore, a part of the immuno-chromatogra- 
phy test strip where a beam is applied can be smoothed 
without the development layer adhering to the test strip 
fixing device. 

25 [01 22] According to Claim 56 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 54, the test strip fixing device is 
provided with a transmission window through which the 
beam is transmitted. 

30 [0123] Therefore, a measurement operation can be 
performed while the test strip fixing device is attached. 
[01 24] According to Claim 57 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 54, the test strip fixing device is 

35 provided with pawl-shaped projections for fixing the test 
strip fixing device on the fixing table. 
[0125] Therefore, the test strip fixing device can be 
easily attached. 

[0126] According to Claim 58 of the present invention, 
40 in the chromatography quantitative measuring appara- 
tus as defined in Claim 54, the test strip fixing device 
slides along the fixing table. 

[0127] Therefore, the test strip fixing device can be 
easily attached. 

45 [01 28] According to Claim 59 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 58, the test strip fixing device or 
the fixing table is provided with an inclination part, and 
the test strip fixing device and the fixing table are 

50 brought into contact at the inclination part, thereby fixing 
the test strip fixing device on the fixing table. 
[0129] Therefore, the test strip fixing device can be 
easily fixed on the fixing table. 

[01 30] According to Claim 60 of the present invention , 
55 in the chromatography quantitative measuring appara- 
tus as defined in Claim 54, the test strip fixing device is 
integrated with the fixing table. 

[01 31 ] Therefore, it is possible to prevent a loss of the 
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test strip fixing device. 

[0132] According to Claim 61 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 54, the test strip fixing device is 
provided with handles. 5 
[01 33] Therefore, the test strip fixing device is easy to 
deal with. 

[01 34] According to Claim 62 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 54, the test strip fixing device is 10 
provided with a needle which penetrates the immuno- 
chromatography test strip. 

[0135] Therefore, the immuno-chromatography test 
strip can be easily removed from the fixing table. 
[01 36] According to Claim 63 of the present invention, '5 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 40, the earner is provided with 
grooves, and the fixing table or the measurement table 
is provided with a guide which can be inserted in the 
grooves. 20 
[0137] Therefore, the immuno-chromatography test 
strip can be accurately attached to the fixing table with- 
out the development layer adhering to the guide. 
[01 38] According to Claim 64 of the present invention, 
in the chromatography quantitative measuring appara- 25 
tus as defined in Claim 63, the grooves are formed by 
a laser cutter. 

[0139] Therefore, the process of manufacturing the 
immuno-chromatography test strip can be simplified. 
[0140] According to Claim 65 of the present invention, 3o 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 40, the fixing table is provided 
with an insertion slot in which the immuno-chromatog- 
raphy test strip can be inserted. 

[0141] Therefore, the immuno-chromatography test 35 
strip can be easily attached to the fixing table. 
[01 42] According to Claim 66 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 65, the insertion slot is inclined. 
[0143] Therefore, the immuno-chromatography test 4o 
strip can be easily inserted in the fixing table. 
[01 44] According to Claim 67 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 65, the immuno-chromatography 
test strip is provided with a notch at its end on the side 
of insertion into the fixing table, and the fixing table is 
provided with a projection which has the shape same as 
that of the notch. 

[0145] Therefore, the immuno-chromatography test 
strip can be inserted in the fixing table as well as posi- so 
tioned therein. 

[0146] According to Claim 68 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 67, the notch is provided asym- 
metrically with respect to the center line of the immuno- 55 
chromatography test strip in the longer-side direction. 
[01 47] Therefore, it is possible to prevent the immuno- 
chromatography test strip from being inserted in the fix- 
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ing table inside out. 

[01 48] According to Claim 69 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 65, the carrier is provided with 
a groove at its'end on the side of insertion of the immu- 
no-chromatography test strip into the fixing table, and 
the fixing table is provided with a projection which can 
be inserted in the groove. 

[0149] Therefore, the immuno-chromatography test 
strip can be inserted in the fixing table as well as posi- 
tioned therein, and further fixed in the fixing table. 
[01 50] According to Claim 70 of the present invention, 
the chromatography quantitative measuring apparatus 
as defined in Claim 69, includes: a means for detecting 
whether the projection is inserted in the groove. 
[0151] Therefore, it is possible to recognize that the 
immuno-chromatography test strip is correctly disposed 
in the fixing table. 

[01 52] According to Claim 71 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 65, the immuno-chromatography 
test strip is shaped to have stages by narrowing the 
width on the side of insertion into the fixing table. There- 
fore, the immuno-chromatography test strip can be in- 
serted in the fixing table as well as positioned therein. 
[01 53] According to Claim 72 of the present invention , 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 65, the fixing table is provided 
with an elastic member for pressing the immuno-chro- 
matography test strip. 

[01 54] Therefore, a part of the immuno-chromatogra- 
phy test strip where a beam is applied can be smoothed. 
[01 55] According to Claim 73 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 72, the elastic member is inte- 
grated with the fixing table. 

[01 56] Therefore, it is possible to prevent a loss of the 
elastic member. 

[01 57] According to Claim 74 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 72, the elastic member has its 
end inclined. 

[0158] Therefore, the immuno-chromatography test 
strip can be smoothly inserted in the fixing table. 
[01 59] According to Claim 75 of the present invention, 
the chromatography quantitative measuring apparatus 
as defined in Claim 72, includes: a mechanism for re- 
leasing the press by the elastic member. 
[0160] Therefore, the immuno-chromatography test 
strip can be easily removed from the fixing table. 
[01 61 ] According to Claim 76 of the present invention, 
the chromatography quantitative measuring apparatus 
as defined in Claim 40, includes: an elastic member for 
pressing the immuno-chromatography test strip. 
[0162] Therefore, the immuno-chromatography test 
strip can be easily attached to the fixing table, and a part 
where a beam is applied can be smoothed. 
[01 63] According to Claim 77 of the present invention , 
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in the chromatography quantitative measuring appara- 
tus as defined in Claim 72 or 76, the elastic member is 
detachable. 

[0164] Therefore, it is possible to promptly cope with 
a case where the elastic member is defective. 
[0165] According to Claim 78 ofthe present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 40, an operator can hold the car- 
rier to detach the immuno-chromatography test strip 
from the fixing table. 

[0166] Therefore, an operator is not contaminated 
with a sample when detaching the immuno-chromatog- 
raphy test strip. 

[01 67] According to Claim 79 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 78, the carrier is bent to create 
a space between the fixing table and the end of the car- 
rier. 

[0168] Therefore, the immuno-chromatography test 
strip can be detached easily. 

[01 69] According to Claim 80 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 79, the earner is provided with 
a groove to be bent therealong. 

[01 70] Therefore, the carrier is easily bent, so that the 
immuno-chromatography test strip can be detached 
simply. 

[0171] According to Claim 81 ofthe present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 78, the earner protrudes above 
the fixing table. 

[0172] Therefore, the carrier is easy for an operator 
to hold when detaching the immuno-chromatography 
test strip, resulting in enhancement in operationally. 
[01 73] According to Claim 82 ofthe present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 78, a part of the carrier is pro- 
vided with a slip stopper. 

[0174] Therefore, the carrier is easy for an operator 
to hold when detaching the immuno-chromatography 
test strip, resulting in enhancement in operation ality. 
[01 75] According to Claim 83 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 40, the fixing table is provided 
with a groove for receiving the inspection target solution. 
[0176] Therefore, a sample which erroneously es- 
capes during the application of sample to the immuno- 
chromatography test strip is prevented from adhering to 
the measuring apparatus. 

[01 77] According to Claim 84 ofthe present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 83, the groove is given a slope, 
so that the inspection target solution can be supplied to 
the development layer from the direction of the cross 
section of the immuno-chromatography test strip. 
[01 78] Therefore, the fixing table is applicable to other 
types of test strips. 

[01 79] According to Claim 85 ofthe present invention, 



in the chromatography quantitative measuring appara- 
tus as defined in Claim 40, the fixing table is subjected 
to water repellent finishing. 

[0180] Therefore, a sample which erroneously es- 

5 capes during the application of sample to the immuno- 
chromatography test strip can be easily wiped. 
[01 81 ] According to Claim 86 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 40, the fixing table is attached 

10 with an absorbent material. 

[0182] Therefore, a sample which erroneously es- 
capes during the application of sample to the immuno- 
chromatography test strip is absorbed by the absorbent 
material, so that the sample is prevented from adhering 

15 to the measuring apparatus. 

[01 83] According to Claim 87 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 40, the fixing table has a through 
hole in which a removal bar can be inserted, and the bar 

20 is inserted in the through hole to press the immuno-chro- 
matography test strip, thereby removing the immuno- 
chromatography test strip from the fixing table. 
[0184] Therefore, an operator is not contaminated 
with a sample when detaching the immuno-chromatog- 

25 raphy test strip. 

[01 85] According to Claim 88 of the present invention, 
in the chromatography quantitative measuring appara- 
tus as defined in Claim 87, the removal bar is integrated 
with the fixing table. 

30 [01 86] Therefore, it is possible to prevent a loss of the 
bar. 

BRIEF DESCRIPTION OF DRAWINGS 
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Figures 1 are diagrams illustrating the configuration 
of a chromatography quantitative measuring appa- 
ratus according to a first embodiment. 
Figures 2 are cross sectional views of a chromatog- 
raphy quantitative measuring apparatus according 
to a second embodiment from the viewpoint of the 
direction in which a sample is developed, and from 
the viewpoint of the direction perpendicular to the 
direction in which the sample is developed. 
Figures 3 are cross sectional views of another chro- 
matography quantitative measuring apparatus ac- 
cording to the second embodiment from the view- 
point of the direction in which the sample is devel- 
oped, and from the viewpoint of the direction per- 
pendicular to the direction in which the sample is 
developed. 

Figure 4 is a diagram illustrating the configuration 
of a chromatography quantitative measuring appa- 
ratus according to a third embodiment. 
Figure 5 is a diagram illustrating the configuration 
of a chromatography quantitative measuring appa- 
ratus according to a fourth embodiment. 
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Figure 6 is a diagram illustrating the configuration 
of a chromatography quantitative measuring appa- 
ratus according to a fifth embodiment. 
Figures 7 are diagrams schematically illustrating 
the configuration of a chromatography quantitative 
measuring apparatus according to a sixth embodi- 
ment 

Figures 8 are diagrams showing a change in ab- 
sorbance which accompanies development of an 
inspection target solution, according to the sixth 
embodiment. 

Figures 9 are diagrams showing a change in ab- 
sorbance in a state where an optical beam is kept 
being applied according to a seventh embodiment. 
Figures 10 are diagrams showing results of meas- 
uring absorbances on a chromatography test strip 
when different inspection target solutions are em- 
ployed, according to an eighth embodiment. 
Figures 11 are diagrams illustrating development of 
an inspection target solution on a chromatography 
test strip according to a ninth embodiment. 
Figures 1 2 are diagrams illustrating a measurement 
of a difference in absorb ance on a chromatography 
test strip according to a tenth embodiment. 
Figures 13 are diagrams illustrating an electrical 
noise of an absorbance signal on a chromatography 
test strip according to an eleventh embodiment. 
Figures 14 are diagrams illustrating an optical noise 
of an absorbance signal on a chromatography test 
strip according to a twelfth embodiment. 
Figure 15 is a diagram illustrating absorbance on a 
chromatography test strip including absorbance at 
a marker reagent hold part, according to a thirteenth 
embodiment. 

Figure 16 is a diagram illustrating a method for de- 
tecting a peak value of absorbance on a chroma- 
tography test strip according to a fourteenth embod- 
iment. 

Figure 17 is a perspective view of a chromatogra- 
phy measuring apparatus according to a fifteenth 
embodiment. 

Figure 18 is a perspective view of a chromatogra- 
phy quantitative measuring apparatus according to 
a sixteenth embodiment. 

Figure 1 9 is a cross sectional view of a chromatog- 
raphy quantitative measuring apparatus which is 
provided with a projection on a measurement table 
and holes in a carrier and a fixing table, in which the 
projection can be inserted. 

Figures 20 are perspective views of a chromatog- 
raphy quantitative measuring apparatus according 
to a seventeenth embodiment. 
Figure 21 is a cross sectional view of a chromatog- 
raphy quantitative measuring apparatus according 
to an eighteenth embodiment. 
Figure 22 is a perspective view of a chromatogra- 
phy quantitative measuring apparatus according to 
a nineteenth embodiment. 



Figure 23 is a perspective view of a chromatogra- 
phy quantitative measuring apparatus according to 
a twentieth embodiment. 

Figure 24 is a cross sectional view of a chromatog- 
5 raphy quantitative measuring apparatus which is 

provided with a through hole in a fixing table, which 

a removal bar can penetrate. 

Figures 25 are diagrams showing an example of a 

conventional chromatography quantitative measur- 
10 ing apparatus. 

BEST MODE TO EXECUTE THE INVENTION 

[0188] Hereinafter, embodiments according to the 
is present invention will be described with reference to the 
drawings. The embodiments described here are given 
only as examples and the present invention is not re- 
stricted to these embodiments. 

20 (Embodiment 1) 

[0189] Hereinafter, a chromatography quantitative 
measuring apparatus that corresponds to the invention 
defined in Claims 1 to 6 of the present invention will be 
25 described as a first embodiment with reference to fig- 
ures 1 . 

[01 90] Figure 1 (a) is a diagram schematically illustrat- 
ing the configuration of a reflective spectrophotometer 
as the chromatography quantitative measuring appara- 

30 tus according to 'the first embodiment. Figure 1 (b) is a 
diagram illustrating the constitution of a chromatogra- 
phy test strip. In the drawings, the same or correspond- 
ing constituent elements as those shown in figures 25 
are denoted by the same reference numerals, and de- 

35 scriptions thereof will be omitted. 

[0191] In figure 1, numeral 101 denotes a semicon- 
ductor laser as a light source, numeral 102 denotes a 
collimator lens which converts a beam emitted form the 
semiconductor laser 101 into acollimatedbeam, numer- 

40 al 1 03 denotes a polarization beam splitter which polar- 
izes the beam that has passed through the aperture 4, 
numeral 1 04 denotes a photodiode A which monitors the 
reference beam 6, and numeral 1 05 denotes a cylindri- 
cal lens which leads the beam that has passed through 

45 the polarization beam splitter 103 to the immuno-chro- 
matography test strip 8. Numeral 1 06 denotes a photo- 
diode B which receives the scattering light 9 from the 
immuno-chromatography test strip 8. 
[0192] An operation of the so-configured chromatog- 

50 raphy quantitative measuring apparatus will be de- 
scribed. 

[0193] When an inspection target solution is applied 
to the application part 81 and the sample is developed, 
a beam is applied to the chromatography test strip 8 
55 from the semiconductor laser 101 in order to measure 
the concentration of an analysis target included in the 
inspection target solution. The beam emitted from the 
semiconductor laser 1 01 is converted into a colli mated 
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beam via the collimator lens 1 02. The wavelength of the 
semiconductor laser 101 is 635nm. The wavelength is 
so decided for the reason that by this wavelength, there 
can be obtained a sufficient difference between absorb- 
ance of a gold colloid as a marker regent and absorb- 5 
ance of blood (erythrocyte) as a sample, as well as suf- 
ficient absorbance sensitivity of the gold colloid, and this 
wavelength is used for an optical disk or the like. 
[0194] The collimated beam obtained by the collima- 
tor lens 1 02 is input to the polarization beam splitter 1 03 10 
through the aperture 4 (03mm). This polarization beam 
splitter 1 03 is used in order to take advantage of light 
effectively by utilizing the polarization characteristic of 
a laser. The beam reflected (separated) at the polariza- 
tion beam splitter 1 03 is received by the photodiode A 1$ 
104 as the reference beam 6. On the other hand, the 
beam transmitted through the polarization beam splitter 
103 is input to the cylindrical lens 1 05. By the cylindrical 
lens 105, the beam is focused only in the direction or- 
thogonal with respect to the width of the immuno-chro- 20 
matography test strip 8 (the direction of a long side). As 
shown in figure 1(b), the immuno-chromatography test 
strip 8 described with respect to the first embodiment is 
approximately 50mm long by 5mm wide, and the detec- 
tion part 83 thereof is approximately 1 mm long. Accord- 25 
ingly, the beam applied in the first embodiment is an el- 
liptical beam 100 which has a major axis of 3mm and a 
minor axis of 0.4mm, in consideration of an error in at- 
tachment of the immuno-chromatography test strip 8, 
the accuracy of scanning, and the like. When the el lip- 30 
ticai beam 1 00 is constituted by the cylindrical lens 1 05, 
the efficiency in light utilization will be five times as high 
as that when the elliptical beam 100 is constituted by 
the aperture 4. 

[0195] Then, the scattering light 9 from the immuno- 35 
chromatography test strip 8 is received by the photodi- 
ode B 106. The photodiode B 106 is arranged 30mm 
apart from the sample with an inclination by 45° with re- 
spect to the axis of the beam applied to the immuno- 
chromatography test strip 8. The area of the photodiode 40 
B 106 for receiving light is 10 x 10mm, where the scat- 
tering light 9 with power approximately 1/1000 as high 
as the emission power of the semiconductor laser 1 01 
is received. 

[0196] Outputs from the photodiodes 104 and 106, 45 
which have received the reference beam 6 and the scat- 
tering light 9 in this way, are respectively subjected to 
Log transformation, and a value obtained by doing sub- 
traction with these Log transformed values is output as 
an absorbance signal. 50 
[0197] By the above-described configuration, light is 
effectively utilized by using the laser, whereby a meas- 
urement is fairly possible with the photodiodes even 
without any use of photomultiplier tube is used, resulting 
in a reduction in the cost of the apparatus. There is pre- 55 
viously obtained a calibration curve indicating a relation- 
ship between the difference between the absorbance 
signal of the base part 84 at the immuno-chromatogra- 
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phy test strip 8 and the absorbance signal at the detec- 
tion part 83, and the concentration of a sample to be 
measured. By detecting the difference between the ab- 
sorbance signal at the base part 84 and that at the de- 
tection part 83 where an actual sample is applied, the 
concentration of the sample is obtained through the cal- 
ibration curve in consideration of a known difference be- 
tween the absorbance signal at the base part 84 and 
that at the detection part 83. In the above-described con- 
figuration, the immuno-chromatography test strip 8 is 
scanned in the longitudinal direction, thereby measuring 
the difference between the absorbance signal at the 
base part 84 and that at the detection part 83 with a sin- 
gle beam. Further, also when the beam is scanned by 
moving the whole optical system, the difference be- 
tween the absorbance signal at the base part 84 and 
that at the detection part 83 can be similarly obtained 
with a single beam. 

[0198] Further, influence of non-uniform coloration in 
the direction of the width of the immuno-chromatogra- 
phy test strip 8 can be reduced by the elliptical beam. 
However, an attention should be paid when the major 
axis of the elliptical beam is 5mm or more, because the 
elliptical beam 1 00 might easily protrude the immuno- 
chromatography test strip 8 due to scanning thereof or 
the like, which results in an error factor. Further, an at- 
tention should be also paid with respect to the fact that 
sensitivity of the absorbance is low when the minor axis 
is 1 mm or more, and influence of non-uniform coloration 
is increased when the beam is totally focused, which re- 
sults in error factor. 

[0199] White in figure 1 the beam is formed into an 
elliptical shape by employing the cylindrical tens 105, 
the beam may be formed into a rectangular shape by 
employing a rectangular aperture 4a as shown in figure 
2, instead of the aperture 4 in figure 1 , and eliminating 
the cylindrical lens. 

[0200] As described above, according to the chroma- 
tography quantitative measuring apparatus of the first 
embodiment, the semiconductor laser 1 01 is employed 
as a light source, the beam emitted therefrom is formed 
into an elliptical shape by an optical means such as the 
cylindrical lens 105, or into a rectangular shape by 
means of the aperture 4a, and the elliptically or rectan- 
gularly shaped beam is applied to the immuno-chroma- 
tography test strip 8 where a sample is applied. There- 
fore, a part as the light source can be downsized and 
the cost thereof is reduced. Further, by employing the 
beam in elliptical shape or the like, influence of non-uni- 
form coloration in the direction of the width of the immu- 
no-chromatography test strip 8 can be reduced, thereby 
enhancing the accuracy of quantitative analysis. 
[0201] Further, the difference between the absorb- 
ance signal at the base part 84 of the immuno-chroma- 
tography test strip 8 and the absorbance signal at the 
detection part 83 can be obtained by scanning the beam 
over the immuno-chromatography test strip 8, thereby 
performing an effective measurement. 
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(Embodiment 2) 

[0202] Next, a chromatography quantitative measur- 
ing apparatus that corresponds to the invention defined 
in Claims 7 and 8 of the present invention will be de- 
scribed as a second embodiment with reference to fig- 
ures 2 and 3. 

[0203] Figures 2 are cross sectional views of an opti- 
cal system, a reflective spectrophotometer, as the chro- 
matography quantitative measuring apparatus accord- 
ing to the second embodiment, from the viewpoint of the 
direction in which a sample is developed (figure 2(a)), 
and from the viewpoint of the direction perpendicular to 
the direction in which the sample is developed (figure 2 
(b)). 

[0204] In figures 2, a beam emitted from the semicon- 
ductor laser 1 01 is converted into a coliimated beam via 
the collimator lens 102. The coliimated beam is input to 
the polarization beam splitter 103 through the aperture 
4a (3 x 0.4mm). Then, the beam reflected at the polari- 
zation beam splitter 103 is received by the photodiode 
A 1 04 as the reference beam 6. On the other hand, the 
beam transmitted through the polarization beam splitter 
1 03 is applied to the immuno-chromatography test strip 
8. As described above, the immuno-chromatography 
test strip 8 according to the second embodiment is also 
approximately 50mm long by 5mm wide, and the detec- 
tion part 83 thereof is approximately 1 mm long. Accord- 
ingly, the beam applied in the second embodiment is a 
rectangular beam 100 which has a longer side of 3mm 
and a shorter side of 0.4mm, in consideration of an error 
in attachment of the immuno-chromatography test strip 
8, the accuracy of scanning, and the like. In the config- 
uration in figures 2, at this time, when the direction 1 07 
in which the beam divergence angle of the semiconduc- 
tor laser 1 01 becomes larger is made to correspond to 
direction of a longer side of the rectangular beam, the 
direction 1 08 in which the beam divergence angle of the 
semiconductor laser 1 01 becomes smaller corresponds 
to the direction of a shorter side of the rectangular beam, 
resulting in disposition with the highest light utilization 
efficiency. Further, since distribution of optical power in 
the longer-side direction is smoothed, non-uniform col- 
oration in the direction of the width of the immuno-chro- 
matography test strip 8 is further reduced. 
[0205] Further, figures 3 are cross sectional views of 
another optical system as a reflective spectrophotome- 
ter according to the second embodiment, from the view- 
point of the direction in which a sample is developed (fig- 
ure 3(a)), and from the viewpoint of the direction per- 
pendicular to the direction in which the sample is devel- 
oped (figure 3(b)). 

[0206] In figures 3, a beam emitted from the semicon- 
ductor laser 1 01 is converted into a coliimated beam via 
the collimator lens 1 02. The coliimated beam is input to 
the polarization beam splitter 1 03 through the aperture 
4 (03mm). Then, the beam reflected at the polarization 
beam splitter 1 03 is received by the photodiode A 1 04 



as the reference beam 6. On the other hand, the beam 
transmitted through the polarization beam splitter 103 is 
input to the cylindrical lens 1 05. By the cylindrical fens 
1 05, the beam is focused only in the direction orthogonal 

5 with respect to the width (the direction of a long side) of 
the immuno-chromatography test strip 8. As described 
above, the beam to be applied is the elliptical beam 100 
which has a major axis of 3mm and a minor axis of 
0.4mm, in consideration of an error in attachment of the 

10 immuno-chromatography test strip 8, the accuracy of 
scanning, and the like. In the configuration in figures 3, 
at this time, when the direction 107 in which the beam 
divergence angle of the semiconductor laser 1 01 be- 
comes larger is made to correspond to the direction of 

15 the major axis of the elliptical beam, the direction 1 08 in 
which the beam divergence angle of the semiconductor 
laser 1 01 becomes smaller corresponds to the direction 
of the minor axis of the elliptical beam. Therefore, as 
compared with the configuration shown with respect to 

20 the first embodiment in figure 1 , which does not adopt 
the above-described construction of making the direc- 
tion 1 07 in which the beam divergence angle of the sem- 
iconductor laser 101 becomes larger correspond to the 
direction of the major axis of the elliptical beam, while 

25 there is no difference in the light utilization efficiency, 
distribution of optical power in the direction of the major 
axis is smoothed, and thus non-uniform coloration in the 
direction of the width of the immuno-chromatography 
test strip 8 is further reduced. 

30 [0207] As described above, according to the chroma- 
tography quantitative measuring apparatus of the sec- 
ond embodiment, the direction 107 in which the beam 
divergence angle of the laser beam emitted from the 
semiconductor laser 1 01 becomes larger is made to cor- 

35 respond to the direction of a longer side of the beam 
which is shaped rectangularly by employing the aper- 
ture 4a, or to the direction of the major axis of the beam 
which is shaped elliptically by employing the cylindrical 
lens 1 05, and the beam is applied so that the direction 

^o of a long side (the direction of a longer side, or the di- 
rection of the major axis) of the beam is orthogonal with 
respect to the direction of a long side of the immuno- 
chromatography test strip 8. Thereby, distribution of op- 
tical power of the beam in the direction of the major axis 

45 is smoothed, and thus non-uniform coloration in the di- 
rection of the width of the immuno-chromatography test 
strip 8 is further reduced. 

(Embodiment 3) 

so 

[0208] Hereinafter, a chromatography quantitative 
measuring apparatus that corresponds to the invention 
defined in Claims 9 and 10 of the present invention will 
be described as a third embodiment with reference to 
55 figure 4. 

[0209] Figure 4 is a diagram schematically illustrating 
the configuration of a reflective spectrophotometer as 
the chromatography quantitative measuring apparatus 
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according to the third embodiment. In the drawing, the 
same or corresponding constituent elements as those 
shown in figures 1 are denoted by the same reference 
numerals, and descriptions thereof will be omitted. 
[0210] In figure 4, numeral 1 09 denotes a temperature 
sensor provided in the vicinity of the semiconductor la- 
ser 101, and numeral 110 denotes a calculator which 
calculates the concentration of a sample from an ab- 
sorbance signal that is compensated with reference to 
output from the temperature sensor 109. In the calcula- 
tor 110 for performing compensation, Log transforma- 
tion circuits for detecting optical signals and a circuit that 
constitutes a difference device for obtaining the convert- 
ed concentration of the sample, or the like are integrally 
configured. 

[021 1 ] An operation of the so-configured chromatog- 
raphy quantitative measuring apparatus will be de- 
scribed. 

[0212] When an inspection target solution is applied 
to the application part 81 and the sample is developed, 
a beam is applied to the chromatography test strip 8 
from the semiconductor laser 1 01 in order to measure 
the concentration of an analysis target included in the 
inspection target solution. The beam emitted from the 
semiconductor laser 101 is converted into a collimated 
beam via the collimator lens 1 02. The wavelength of the 
semiconductor laser 101 is 635nm. The collimated 
beam is input to the polarization beam splitter 103 
through the aperture 4 (03mm). The beam reflected at 
the polarization beam splitter 1 03 is received by the pho- 
todiode A 104 as the reference beam 6. On the other 
hand, the beam transmitted through the polarization 
beam splitter 1 03 is input to the cylindrical lens 1 05, and 
focused only in the direction orthogonal with respect to 
the width (the direction of a long side) of the immuno- 
chromatography test strip 8 by the cylindrical lens 1 05. 
Then, the scattering light 9 from the immuno-chroma- 
tography test strip 8 is received by the photodiode B 1 06. 
Outputs from the photodiodes 104 and 106, which have 
received the reference beam 6 and the scattering light 
9, are respectively subjected to A/D conversion and in- 
put to the calculator 110. 

[0213] Here, for example, in a case where a marker 
reagent is a gold colloid and a sample is blood (erythro- 
cyte), when the wavelength of the beam from the sem- 
iconductor laser 1 01 is changed from 635nm to 655nm, 
the absorbance is reduced by approximately 30%. Fur- 
ther, according to temperature change, the wavelength 
is changed by approximately 0.2nm/°C in case of, for 
example, a commercially available semiconductor laser 
HL6333MG which is manufactured by Hitachi, Ltd. 
Thus, a large margin of error is generated unless com- 
pensation. 

[0214] As described above, since an error in the ab- 
sorbance is generated due to variation of wavelength of 
the beam, the initial wavelength of the semiconductor 
laser 101 is input to the calculator, and the amount of 
temperature change is detected by the temperature 



sensor 109 provided in the vicinity of the semiconductor 
laser 101 and input to the calculator. Then, in the calcu- 
lator 1 1 0, outputs from the photodiodes 1 04 and 1 06 are 
subjected to Log transformation, and subtraction is done 

5 with these Log transformed values, thereby obtaining an 
absorbance signal. At this time, the present wavelength 
is calculated from the initial wavelength of the semicon- 
ductor laser 101 and the amount of temperature change, 
and the absorbance signal is compensated from this 

10 present wavelength . Finally, the concentration of a sam- 
ple is obtained from this compensated absorbance sig- 
nal. 

[0215] As described above, the chromatography 
quantitative measuring apparatus according to the third 

15 embodiment includes the temperature sensor 1 09 pro- 
vided in the vicinity of the semiconductor laser 101, and 
the calculator 110 which calculates the concentration of 
a sample by compensating a value of difference be- 
tween outputs from the photodiodes 1 04 and 1 06 on the 

20 basis of the output from the temperature sensor 109. 
Therefore, influence due to hardware configuration and 
usage environment is reduced, resulting in a quantita- 
tive measurement with fewer measurement errors. 
[021 6] Further, the Log transformation circuits for de- 

25 tecting optical signals, and the circuits which constitute 
the difference device for obtaining the converted con- 
centration of the sample, or the like are integrally con- 
figured, thereby reducing the size of the apparatus. 
[0217] While in the third embodiment the description 

30 has been given of the case where the temperature sen- 
sor 1 09 and the calculator 110 are provided in the chro- 
matography quantitative measuring apparatus shown in 
figure 1, the chromatography quantitative measuring 
apparatus shown in figures 2 may be also provided with 

35 the temperature sensor 109 and the calculator 110, so 
that the present wavelength is calculated from the initial 
wavelength of the semiconductor laser 101 and the 
amount of temperature change, and an absorbance sig- 
nal is compensated from this present wavelength. 

40 

(Embodiment 4) 

[0218] Next, a chromatography quantitative measur- 
ing apparatus that corresponds to the invention defined 
45 in Claims 11 to 1 3 of the present invention will be de- 
scribed as a fourth embodiment with reference to figure 
5. 

[021 9] Figure 5 is a diagram schematically illustrating 
the configuration of a reflective spectrophotometer as 
50 the chromatography quantitative measuring apparatus 
according to the fourth embodiment. In the drawing, the 
same or corresponding constituent elements as those 
shown in figures 25 are denoted by the same reference 
numerals, and descriptions thereof will be omitted. 
55 [0220] In figure 5, numeral 111 denotes a concave 
mirror which condenses the scattering light 9 from the 
immuno-chromatography test strip 8. 
[0221] An operation of the so-configured chromatog- 
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raphy quantitative measuring apparatus will be de- 
scribed. 

[0222] When an inspection target solution is applied 
to the application part 81 and the sample is developed, 
a beam is applied to the chromatography test strip 8 
from the semiconductor laser 101 in order to measure 
the concentration of an analysis target included in the 
inspection target solution. The beam emitted from the 
semiconductor laser 101 is converted into a collimated 
beam via the collimator lens 102. The collimated beam 
is input to the polarization beam splitter 1 03 through the 
aperture 4 (03mm). The beam reflected at the polariza- 
tion beam splitter 103 is received by the photodiode A 
104 as the reference beam 6. On the other hand, the 
beam transmitted through the polarization beam splitter 
1 03 is input to the cylindrical lens 1 05, and focused only 
in the direction orthogonal with respect to the width (the 
direction of a long side) of the immuno-chromatography 
test strip 8 by the cylindrical lens 105. Then, the scat- 
tering light 9 from the immuno-chromatography test strip 
8 is received by the photodiode B 106. At this time, the 
concave mirror 111 condenses a scattering light from 
the immuno-chromatography test strip 8 which goes in 
the opposite direction of a scattering light that goes to- 
ward the photodiode B 106, with the laser beam input 
from the semiconductor laser 101 to the immuno-chro- 
matography test strip 8 as an axis of symmetry, on the 
photodiode B 106. 

[0223] The photodiode B 1 06 is arranged 30mm apart 
from the sample with an inclination by 45° with respect 
to the axis of the beam applied to the immuno-chroma- 
tography test strip 8. The area of the photodiode B 1 06 
for receiving light is 10x 10mm, where the scattering 
light 9 with power approximately 1/1000 as high as the 
emission power of the semiconductor laser 101 is re- 
ceived. Outputs from the photodiodes A 1 04 and B 1 06, 
which have received the reference beam 6 and the scat- 
tering light 9, are respectively subjected to Log transfor- 
mation, and the result of subtraction with these Log 
transformed values is output as an absorbance signal, 
as described in figure 1 . There is previously obtained a 
calibration curve indicating a relationship between the 
difference between the absorbance signal at the base 
part 84 of the immuno-chromatography test strip 8 and 
the absorbance signal at the detection part 83, and the 
concentration of sample to be measured. By detecting 
the difference between the absorbance signal at the 
base part 84 and that at the detection part 83 where an 
actual sample is applied, the concentration of the sam- 
ple is obtained through the calibration curve in consid- 
eration of a known difference between the absorbance 
signal at the base part 84 and that at the detection part 
83. At this time, the reference beam 6 has a beam di- 
ameter of 03mm, and thus the area of the photodiode 
A 1 04 for receiving light may be approximately 5x5mm, 
resulting in a photodiode that is lower in price than the 
photodiode B 106. Further, by using the concave mirror 
111, the scattering light 9 can be condensed more effec- 



tively, resulting in a measurement of the absorbance 
with a higher S/N ratio. 

[0224] As described above, the chromatography 
quantitative measuring apparatus according to the 

s fourth embodiment is provided with the concave mirror 
111 , so that, among the scattering light 9 from the im- 
muno-chromatography test strip 8, a scattering light 
which goes in the symmetrical direction with respect to 
the direction of the photodiode B 106, with the optical 

io axis of the semiconductor laser as an axis of symmetry, 
is effectively condensed on the photodiode B 106. 
Therefore, a measurement of the absorbance with a 
higher S/N ratio can be performed. 
[0225] While in the fourth embodiment the description 

is has been given taking the case where the area of the 
photodiode A 1 04 for receiving light is reduced and the 
concave mirror 111 is provided in the chromatography 
quantitative measuring apparatus shown in figure 1 , as 
an example, the chromatography quantitative measur- 

20 ing apparatus shown in figure 2 is similarly applicable. 

(Embodiment 5) 

[0226] Next, a chromatography quantitative measur- 
es ing apparatus that corresponds to the invention defined 
in Claim 14 of the present invention will be described as 
a fifth embodiment with reference to figure 6. 
[0227] Figure 6 is a diagram schematically illustrating 
the configuration of a reflective spectrophotometer as 
30 the chromatography quantitative measuring apparatus 
according to the fifth embodiment. In the drawing, the 
same or corresponding constituent elements as those 
shown in figures 25 are denoted by the same reference 
numerals, and descriptions thereof will be omitted. 
35 [0228] In figure 6, numeral 112 denotes a condensing 
lens for effectively condensing the scattering light 9 from 
the immuno-chromatography test strip 8 on a photodi- 
ode B 106a that is smaller than the above-described 
photodiode B 1 06. 
40 [0229] An operation of the so-configured chromatog- 
raphy quantitative measuring apparatus will be de- 
scribed. 

[0230] When an inspection target solution is applied 
to the application part 81 and the sample is developed, 

45 a beam is applied to the chromatography test strip 8 
from the semiconductor laser 101 in order to measure 
the concentration of an analysis target included in the 
inspection target solution. The beam emitted from the 
semiconductor laser 101 is converted into a collimated 

so beam via the collimator lens 1 02. The collimated beam 
is input to the polarization beam splitter 103 through the 
aperture 4 (03mm). The beam reflected at the polariza- 
tion beam splitter 1 03 is received by the photodiode A 
104 as the reference beam 6. On the other hand, the 

ss beam transmitted through the polarization beam splitter 
1 03 is input to the cylindrical tens 1 05, and focused only 
in the direction orthogonal with respect to the direction 
of a long side of the immuno-chromatography test strip 
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8 by the cylindrical lens 105. Then, the scattering light 

9 from the immuno-chromatography test strip 8 is re- 
ceived by the photodiode B 106a. At this time, the con- 
densing lens 112 is arranged in front of the photodiode 

B 106a, and the scattering light 9 is effectively con- 5 
densed by this condensing lens 112. 
[0231] Outputs from the photodiodes A 104 and B 
106a, which have received the reference beam 6 and 
the scattering light 9, are respectively subjected to Log 
transformation, and the result of subtraction with these to 
Log transformed values is output as an absorbance sig- 
nal, as described in figure 1. There is previously ob- 
tained a calibration curve indicating a relationship be- 
tween the difference between the absorbance signal at 
the base part 84 of the immuno-chromatography test 
strip 8 and the absorbance signal at the detection part 
83, and the concentration of a sample to be measured. 
By detecting the difference between the absorbance 
signal, at the base part 84 and that at the detection part 
83 where an actual sample is applied, the concentration 
of the sample is obtained through the calibration curve 
in consideration of a known difference between the ab- 
sorbance at the base part 84 and that at the detection 
part 83. 

[0232] As described above, the chromatography 
quantitative measuring apparatus according to the fifth 
embodiment is provided with the condensing lens 112 
which effectively condenses a scattering light that goes 
toward the photodiode B 1 06a, among the scattering 
light 9 from the immuno-chromatography test strip 8, on 
the photodiode B 106a. Therefore, the area of the pho- 
todiode B 106a for receiving light, that is, the size of the 
photodiode B 1 06a can be reduced without decrease in 
the amount of light received by the photodiode B 106a, 
whereby a low cost photodiode can be adopted, result- 
ing in a reduction in the cost and size of the apparatus. 
[0233] Further, by reducing the areas of the photodi- 
ode A 1 04 and photodiode B 1 06a for receiving lights, 
a speed of response of the photodiodes can be im- 
proved, and thus a speed of scanning of the immuno- 
chromatography test strip 8 is improved, thereby short- 
ening a measurement time. 

[0234] While in the fifth embodiment the description 
has been given taking the case where the condensing 
lens 112 is provided and the area of the photodiode B 
106 is reduced in the chromatography quantitative 
measuring apparatus shown in figure 1 , as an example, 
the chromatography quantitative measuring apparatus- 
es shown in figures 2 and 3 may be also provided with 
the condensing lens 1 12 between the photodiode B 1 06 
for receiving a scattering light and the immuno-chroma- 
tography test strip 8, so that the scattering light 9 is re- 
ceived effectively. 

(Embodiment 6) 

[0235] Hereinafter, a chromatography quantitative 
measuring apparatus that corresponds to the invention 



defined in Claims 15 to 19 of the present invention will 
be described as a sixth embodiment with reference to 
figures 7 and 8. 

[0236] Figures 7 are diagrams schematically illustrat- 
ing the configuration of the chromatography quantitative 
measuring apparatus according to the sixth embodi- 
ment of the present invention. Figure 7(a) is a diagram 
schematically illustrating the configuration of the meas- 
uring apparatus, and figure 7(b) is a diagram illustrating 
the constitution of a chromatography test strip. 
[0237] In figure 7(a), a beam emitted from a semicon- 
ductor laser 201 is converted into a collimated beam by 
passing through a collimator lens 202. The collimated 
beam is input to a beam splitter 203 through the aperture 
4. Here., a part of the optical beam reflected at the beam 
splitter 203 is received by a first photodiode 204 as the 
reference beam 6. On the other hand, the rest of the 
optical beam that is transmitted through the beam split- 
ter 203 is condensed by a cylindrical lens 205 only in 
the direction of a longer side of the immuno-chromatog- 
raphy test strip 8, and applied to the chromatography 
test strip 8 as an elliptical beam 211 . Further, the scat- 
tering light 9 is generated from the surface of the chro- 
matography test strip 8 and received by a second pho- 
todiode 206. 

[0238] Next, outputs from the first photodiode 204 
which has received the reference beam 6 and the sec- 
ond photodiode 206 which has received the scattering 
light 9 are respectively subjected to Log transformation, 
and a value obtained by subtracting a Log transformed 
value for the second photodiode 206 from a Log trans- 
formed value for the first photodiode 204 is output as an 
absorbance signal. 

[0239] As shown in figure 7(b), the chromatography 
test strip 8 comprises the application part 81 where an 
inspection target solution is applied, the marker reagent 
hold part 82 which holds a marker reagent which can be 
eluted by development of the inspection target solution, 
a base part 84 where a specific binding reaction is 
caused between the marker reagent and an analysis tar- 
get included in the inspection target solution, and a de- 
tection part 83 where a bounded material of the marker 
reagent and the analysis target is immobilized. 
[0240] An operation of the so-configured chromatog- 
raphy quantitative measuring apparatus will be de- 
scribed with reference to figures 7. 
[0241] First, when an inspection target solution is ap- 
plied to the application part 81 , the inspection target so- 
lution is developed. At this time, when the inspection tar- 
get solution reaches the marker reagent hold part 82, a 
marker reagent is eluted and specifically bonded to an 
analysis target included in the inspection target solution. 
Then, this bounded material is immobilized at the detec- 
tion part 83, and a non-immobilized residual marker re- 
agent flows downstream in the direction of the develop- 
ment, without being immobilized. 
[0242] By detecting the difference between the ab- 
sorbance signal at the detection part 83 of the chroma- 
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tography test strip 8 and the absorbance signal at the 
base part 84, the concentration of the analysis target 
included in the inspection target solution can be convert- 
ed through a known calibration curve. 
[0243] Here, by scanning the chromatography test 
strip 8 in the longer-side direction, the difference be- 
tween the absorbance signal at the base part 84 and 
that at the detection part 83 can be measured with a 
single beam. Further, since the optical beam is elliptical, 
influence of non-uniform coloration according to posi- 
tions in the direction of a shorter side of the chromatog- 
raphy test strip 8 is reduced. 

[0244] Next, a description will be given of a measure- 
ment of the absorbance. 

[0245] Figures 8 are diagrams illustrating the meas- 
urement of the absorbance on the chromatography test 
strip according to the sixth embodiment of the present 
invention. Figure 8(a) illustrates a state where the in- 
spection target solution is developed on the chromatog- 
raphy test strip 8 and a position where the optical beam 
is applied. Figure 8(b) illustrates a change in absorb- 
ance signal with respect to a measurement time. 
[0246] The chromatography test strip 8 is attached to 
the measuring apparatus, and an inspection target so- 
lution 212 is applied to the application part 81 . With de- 
velopment of the inspection target solution 21 2, an anal- 
ysis target included in the inspection target solution 212 
is carried away, while being bounded to an eiuted mark- 
er reagent, and a bounded material is immobilized at the 
detection part 83. When the absorbance is measured in 
a state where the optical beam 211 is continuously ap- 
plied to the detection part 83, an absorbance signal 221 
fluctuates sharply due to passing of the marker reagent, 
then rises gradually, and falls gradually again as the in- 
spection target solution is dried. 

[0247] In order to reduce an error in the measurement 
of the absorbance, the optical beam 211 is kept being 
applied between the marker reagent hold part 82 and 
the downstream end of the base part 84, a change in 
absorbance due to the elution of the marker reagent is 
detected, and a measurement is automatically started 
after passage of prescribed period of time since the de- 
tection of the change in absorbance. 
[0248] The above-mentioned prescribed period of 
time could affect a speed of development of the inspec- 
tion target solution according to temperature and humid- 
ity around the measuring apparatus. Then, temperature 
and humidity are monitored from when the marker rea- 
gent is eiuted with the development of the inspection tar- 
get solution until when the concentration of the analysis 
target is measured, thereby compensating the pre- 
scribed period of time. Further, the optical beam is re- 
peatedly lighted and extinguished alternately while the 
development of the inspection target solution is detect- 
ed. Or, a time to detect the development of the inspec- 
tion target solution is predicted, and the optical beam is 
extinguished until shortly before the predicted arrival 
time. Or, output of the optical beam is set lower than that 



at measurement while the development of the inspec- 
tion target solution is detected. 

[0249] As described above, according to the chroma- 
tography quantitative measuring apparatus of the sixth 

s embodiment, the inspection target solution is applied to 
the chromatography test strip 8, and the concentration 
of the analysis target included in the inspection target 
solution is measured after a prescribed period of time 
since the elution of the marker reagent, which accom- 

10 panies the development of the inspection target solu- 
tion, is detected. Therefore, an inspector does not need 
to manage time manually, and a used test strip where a 
marker reagent is already eiuted can be discriminated 
because the measurement is performed after the elution 

is of the marker reagent is detected. 

[0250] Further, surrounding temperature and humidi- 
ty are monitored, so that time from when the elution of 
the marker reagent is detected until when the measure- 
ment is performed is compensated, thereby reducing in- 

20 ftuence of surrounding temperature and humidity on a 
variation in speed of development of the inspection tar- 
get solution on the chromatography test strip. 
[0251] Furthermore, the optical beam is repeatedly 
lighted and extinguished alternately while the develop- 

25 ment of the inspection target solution is detected. Or, a 
time to detect the development of the inspection target 
solution is predicted, and the optical beam is extin- 
guished until shortly before the predicted arrival time. 
Or, laser output is set lower than that at measurement 

30 while the development of the inspection target solution 
on the chromatography test strip is detected. Or, the 
above-described methods are combined. Therefore, it 
is possible to prevent deterioration in performance of the 
chromatography test strip, which accompanies temper- 
as ature rise at a part for applying a laser to the chroma- 
tography test strip. 

[0252] While in the sixth embodiment the description 
has been given of the detection of the elution of the 
marker reagent, the same effect will be also achieved 
to when the development of the inspection target solution 
itself is detected. 

(Embodiment 7) 

45 [0253] Next, a chromatography quantitative measur- 
ing apparatus that corresponds to the invention defined 
in Claims 20 to 23 of the present invention will be de- 
scribed as a seventh embodiment with reference to fig- 
ures 9. 

so [0254] Figures 9 are diagrams illustrating a measure- 
ment of absorbance on a chromatography test strip ac- 
cording to the seventh embodiment of the present in- 
vention. Figure 9(a) illustrates a state where the inspec- 
tion target solution is developed on the chromatography 

55 test strip 8 and a position where an optical beam is ap- 
plied. Figure 9(b) is an enlarged view illustrating a sharp 
rise in a change in absorbance in a state where the op- 
tical beam is kept being applied according to the seventh 
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embodiment of the present invention. 
[0255] The optical beam 21 1 is kept being applied be- 
tween the marker reagent hold part 82 and the detection 
part 83. The absorbance signal at this time increases 
monotonously with elution of the marker reagent. 
[0256] By obtaining inclination 8 of absorbance signal 
with respect to time variation, a speed of development 
of the inspection target solution 212 is calculated, and 
it is judged from the speed of development whether per- 
formance of the chromatography test strip is high or low. 
Or, the optical beam is scanned so that a value of rise 
in absorbance, which is due to the elution of the marker 
reagent, is kept constant, the speed of development of 
the inspection target solution 212 is calculated from a 
speed of scanning, and it is judged from the speed of 
development whether the performance of the chroma- 
tography test strip 8 is high or low. 
[0257] Further, a discrimination value of the speed of 
development is compensated from a result of measuring 
at least one of surrounding temperature and humidity at 
the development of the inspection target solution on the 
chromatography test strip 8. 

[0258] As described above, according to the chroma- 
tography quantitative measuring apparatus of the sev- 
enth embodiment, a speed of development of the in- 
spection target solution after it is applied is detected, 
and it is judged from the speed of development whether 
performance of the chromatography test strip 8 is high 
or low. Therefore, it is possible to judge whether there 
is a defect such as abnormal clogging on the chroma- 
tography test strip 8. 

[0259] Further, since the speed of development of the 
inspection target solution is calculated after the detec- 
tion of time variation of value of a detection signal, which 
is generated by the elution of the marker reagent that 
accompanies the development of the inspection target 
solution, it is possible to judge whether there is a defect 
such as abnormal clogging on the chromatography test 
strip 8. 

[0260] Furthermore, since the optical beam is 
scanned so that a value of the detection signal, which 
is generated by the elution of the marker reagent that 
accompanies the development of the inspection target 
solution, is kept constant, and the speed of development 
of the inspection target solution is calculated from a 
speed of scanning with the optical beam, it is possible 
to judge whether there is a defect such as abnormal 
clogging on the chromatography test strip 8. 
[0261] Moreover, since a discrimination value of the 
speed of development is compensated from the result 
of measuring at least one of surrounding temperature 
and humidity at the development of the inspection target 
solution, it is possible to prevent an erroneous judge- 
ment as to whether performance of the chromatography 
test strip is high or low, which is due to influence of tem- 
perature or humidity. 



(Embodiment 8) 

[0262] Hereinafter, a chromatography quantitative 
measuring apparatus that corresponds to the invention 
5 defined in Claims 24 to 26 of the present invention will 
be described as an eighth embodiment with reference 
to figures 10. 

[0263] Figures 10 are diagrams showing results of 
measuring absorbances on the chromatography test 

io strip 8 according to the eighth embodiment of the 
present invention, when different inspection target solu- 
tions are employed. Figure 1 0(a) illustrates a state of 
scanning of an optical beam on the chromatography test 
strip 8. Figure 1 0(b) shows changes of absorbance sig- 

15 nals with respect to the position of the optical beam. 
[0264] On the chromatography test strip 8, the optical 
beam 211 is scanned down to a downstream base part 
84b, after passing thtough the detection part 83 from an 
upstream base part 84a. The absorbance signals at this 

20 time differ according to kinds of inspection target solu- 
tions. For example, with respect to a whole blood sam- 
ple and a blood plasma sample, the whole blood sample 
totally has a higher absorbance. Further, the absorb- 
ance at the base part 84 is constant regardless of the 

25 concentration of an analysis target included in the in- 
spection target solution. 

[0265] A signal detection position for discriminating a 
kind of inspection target solution is downstream of the 
detection part 83, and the absorbance at the base part 

30 84 is detected and compared with a known absorbance 
that corresponds to the kind of each inspection target 
solution. Further, the kind of inspection target solution 
is discriminated from the absorbance at the base part 
84, and a calibration curve corresponding to that kind is 

35 selected, thereby converting the concentration of the 
analysis target included in the inspection target solution. 
[0266] As described above, according to the chroma- 
tography quantitative measuring apparatus of the eighth 
embodiment, a kind of inspection target solution is dis- 

40 criminated from the detection signal at the base part 84 
on the chromatography test strip 8 where the inspection 
target solution is applied. Therefore, the kind of inspec- 
tion target solution that is applied to the chromatography 
test strip 8 can be discriminated. 

45 [0267] Further, since the base part 84 where the de- 
tection signal is measured is downstream of the detec- 
tion part 83 in the direction of development, it is possible 
to prevent an discrimination of a kind of inspection target 
solution, which is due to influences of a marker reagent 

50 that is liable to remain at the base part 84a upstream of 
the detection part 83 as compared with the base part 
84b downstream thereof. 

[0268] Furthermore, since the kind of inspection tar- 
get solution is discriminated from the detection signal at 
55 the base part 84, and a calibration curve corresponding 
to the inspection target solution can be selected previ- 
ously, when plural kinds of inspection target solutions 
are measured, a user does not need to manually input 
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a kind of inspection target solution to the apparatus, re- 
sulting in an automatic measurement. 

(Embodiment 9) 

[0269] Hereinafter, a chromatography quantitative 
measuring apparatus that corresponds to the invention 
defined in Claims 27 and 28 of the present invention will 
be described as a ninth embodiment with reference to 
figures 11. 

[0270] Figures 1 1 are diagrams illustrating streams of 
an inspection target solution on a chromatography test 
strip according to the ninth embodiment of the present 
invention. Figure 1 1 (a) shows a case where the inspec- 
tion target solution 212 is sufficiently applied to the ap- 
plication part 81 . The applied inspection target solution 
212 is developed on the chromatography test strip 8 
over the marker reagent hold part 82, the upstream base 
part 84a, the detection part 83, and the downstream 
base part 84b, respectively, and reaches an end part 
that is further downstream of the downstream base part 
84b. 

[0271] Figure 11 (b) shows a case where the inspec- 
tion target solution 212 applied to the application part 
81 is insufficient. The applied inspection target solution 
212 does not reach the end part downstream of the 
downstream base part 84b. 

[0272] Then , an optical beam is applied to the end part 
downstream of the downstream base part 84b, and a 
value of a detection signal obtained in that case is 
judged. Further, in order to measure the concentration 
of an analysis target, the same optical beam as the op- 
tical beam 211 that is scanned in the vicinity of the de- 
tection part 83 is further scanned down to the end part 
downstream of the downstream base part 84b. 
[0273] As described above, according to the chroma- 
tography quantitative measuring apparatus of the ninth 
embodiment, deficiency in the amount of inspection tar- 
get solution applied, and insufficient development on the 
chromatography test strip 8 are judged from the detec- 
tion signal obtained by applying the optical beam to the 
end part downstream of the downstream base part 84b 
on the chromatography test strip 8 where the inspection 
target solution is applied. Therefore, it is possible to de- 
tect deficiency in the amount of the inspection target so- 
lution 212 applied to the chromatography test strip 8, 
and insufficient development on the chromatography 
test strip 8 which is generated by clogging or the like. 
[0274] Further, since the optical beam as is scanned 
down to the end part that is downstream of the base part 
84 on the chromatography test strip 8, no new light 
source is required to detect deficiency in the amount of 
inspection target solution applied and insufficient devel- 
opment on the chromatography test strip 8, thereby re- 
straining increase in the size and cost of the apparatus 
that accompany addition of the function. 



(Embodiment 10) 

[0275] Hereinafter, a chromatography quantitative 
measuring apparatus that corresponds to the invention 
5 defined in Claim 29 of the present invention will be de- 
scribed as a tenth embodiment with reference to figures 
12. 

[0276] Figures 12 are diagrams illustrating a meas- 
urement of absorbance on a chromatography test strip 

io according to the tenth embodiment of the present inven- 
tion. Figure 12(a) illustrates a state of scanning of an 
optical on the chromatography test strip 8, and figure 1 2 
(b) shows a variation of absorbance signal with respect 
to the position of the optical beam. 

15 [0277] On the chromatography test strip 8, the optical 
beam 21 1 is scanned down to the downstream base part 
84b, after passing through the detection part 83 from the 
upstream base part 84a. 

[0278] With a value of absorbance at a position where 

20 influence of absorbance of a marker reagent immobi- 
lized at the detection part 83 is not exerted, that is, a 
position U, which is downstream of a position T where 
the absorbance signal 221 has a peak value, by a dis- 
tance D, as a standard, the absorbance corresponding 

25 to the concentration of an analysis target is obtained as 
a value E, which is a between the value of absorbance 
at the position U and that at the peak position T at that 
time. In other words, though the value of absorbance at 
the peak position T includes absorption components of 

30 the inspection target solution itself, and this produces 
an error in a measurement of the absorbance of the 
marker reagent immobilized at the detection part 83, an 
influence of this error can be removed by taking the val- 
ue of absorbance at the position U, (which corresponds 

35 to the absorption components of the inspection target 
solution itself) as a standard. Further, since the standard 
position is the position U that is not upstream but down- 
stream of the detection part 83, it is possible to remove 
an error (F in figure 12(b)) in a measurement of the ab- 

40 sorbance, which is due to a marker reagent liable to re- 
main at the upstream base part 84a. 
[0279] As described above, according to the chroma- 
tography test strip of the tenth embodiment, when a de- 
tection signal at a position which is downstream of the 

45 detection part 83 on the chromatography test strip 8 in 
the direction in which the inspection target solution is 
developed, where influence of the detection part 83 is 
not exerted, is a standard value, the detection signal at 
the detection part 83 is a signal for detecting the con- 

50 centration to be measured. Therefore, it is possible to 
reduce an influence of an error in a measurement of the 
absorbance, which is due to a marker reagent liable to 
remain at the base part 84a upstream of the detection 
part 83 as compared with the base part 84b downstream 

55 thereof. 
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(Embodiment 11) 

[0280] Hereinafter, a chromatography quantitative 
measuring apparatus that corresponds to the invention 
defined in Claims 30 and 31 of the present invention will 
be described as an eleventh embodiment with reference 
to figures 13. 

[0281] Figures 13 are diagrams illustrating a meas- 
urement of absorbance on a chromatography test strip 
according to the eleventh embodiment of the present in- 
vention. Figure 1 3(a) illustrates a state of scanning of 
an optical beam on the chromatography test strip 8, and 
figure 13(b) illustrates a state where a sharp electrical 
noise 222 is added to a variation of absorbance signal 
with respect to the position of the optical beam. 
[0282] On the chromatography test strip 8, the optical 
beam 21 1 is scanned down to the downstream base part 
84b, after passing through the detection part 83 from the 
upstream base part 84a. At this time, data of the absorb- 
ance signal 221 is stored at intervals G in which a 
smooth variation is sufficiently detected. 
[0283] The electrical noise 222 added to the absorb- 
ance signal 221 is generated from a power (such as a 
switching power) applied to an electric circuit, or a circuit 
for performing digital processing, and indicates a con- 
siderably sharp variation as compared with a scanning 
speed of the optical beam 211 . 

[0284] When values at the peak position T of the ab- 
sorbance signal 221 and at the position U which is down- 
stream of the position T by the distance D are to be ob- 
tained, average values of several data in the vicinity of 
the respective positions are applied thereto. Further, 
when the values at the peak position T of the absorb- 
ance signal 221 and at the position U which is down- 
stream of the position T by the distance D are to be ob- 
tained, intermediate values (values of data that are lo- 
cated in the middle of respective data arranged in the 
order of size) of several data in the vicinity of the respec- 
tive positions are applied thereto. 
[0285] Further, the number of data for obtaining the 
above-described average values and intermediate val- 
ues are defined within a range so that the reading of the 
smooth variation of the absorbance signal 221 is not dis- 
turbed. 

[0286] As described above, according to the chroma- 
tography quantitative measuring apparatus of the elev- 
enth embodiment, the detection signal at the detection 
part 83 has an average value of values about an ex- 
treme value, and a detection signal as a standard value 
has an average value of values in the vicinity of a posi- 
tion downstream of the detection part 83 in the direction 
in which the inspection target solution is developed, 
where influence of the detection part 83 is not exerted. 
Therefore, even when the electrical noise 222 is acci- 
dentally added to the detection signal, an influence on 
the result of calculation for obtaining the concentration 
of an analysis target can be reduced. 
[0287] Further, the detection signal at the detection 



part 83 has an intermediate value of values about an 
extreme value, and the detection signal as a standard 
has an intermediate value of values in the vicinity of a 
position downstream of the detection part 83 in the di- 
s rection in which the inspection target solution is devel- 
oped, where influence of the detection part 83 is not ex- 
erted. Therefore, even when the electrical noise 222 is 
accidentally added to the detection signal, an influence 
on the result of calculation for obtaining the concentra- 
te tion of an analysis target can be further reduces as com- 
pared with the case where the average value is em- 
ployed. 

(Embodiment 12) 

15 

[0288] Hereinafter, a chromatography quantitative 
measuring apparatus that corresponds to the invention 
defined in Claims 32 and 33 of the present invention will 
be described as a twelfth embodiment with reference to 

20 figures 1 4. 

[0289] Figures 14 are diagrams illustrating a meas- 
urement of absorbance on the chromatography test strip 
8 according to the twelfth embodiment of the present 
invention. Figure 14(a) illustrates a state of scanning of 

25 an optical beam on the chromatography test strip 8, and 
figure 14(b) illustrates a state where optical noises 223 
and 224 are added to a variation of absorbance signal 
with respect to the position of the optical beam. Figure 
14(c) shows a normal variation of absorbance signal 

30 with respect to the position of the optical beam. 

[0290] O n the chromatography test strip 8 , the optical 
beam 21 1 is scanned down to the downstream base part 
84b, after passing through the detection part 83 from the 
upstream base part 84a. At this time, data of the absorb- 

35 ance signal 221 is stored at intervals G in which a 
smooth variation is sufficiently detected. Further, there 
are obtained an amount K of variation of the absorbance 
signal 221 , which is previously measured on the normal 
chromatography test strip 8, in the vicinity of the peak 

40 position T (interval I), and an amount L of variation of 
the absorbance signal 221 in the vicinity of the down- 
stream position U (interval J), and values of K+o and 
L+<x (a is tolerance for noise components) are stored as 
discrimination values at the respective positions. 

45 [0291] The optical noises 223 and 224 added to the 
absorbane signal are generated by non-uniform immo- 
bilization of a marker reagent (alias, non-uniform color- 
ation) at the detection part 83, non-uniform development 
of the marker reagent due to clogging at the downstream 

so base part 84, a flaw on the surface of the chromatogra- 
phy test strip 8, or the like. The optical noises 223 and 
224 disturb a smooth variation of the absorbance signal 
221 , and makes a normal measurement of the absorb- 
ance impossible according to the noise level. 

55 [0292] Then, a comparison is made of values in the 
vicinity of the peak position T (interval I) of the absorb- 
ance signal 221 , and when the difference between the 
maximum value and the minimum value exceeds the 
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discrimination value, the chromatography test strip 8 is 
judged to be low in performance. Further, a comparison 
is made of values in the vicinity of the position U, which 
is downstream of the peak position T of the absorbance 
signal 221 by the distance D, (interval J), and when the 
difference between the maximum value and the mini- 
mum value exceeds the discrimination value, the chro- 
matography test strip 8 is judged to be low in perform- 
ance. 

[0293] As described above, according to the chroma- 
tography quantitative measuring apparatus of the 
twelfth embodiment, a comparison is made of the values 
about the extreme value of the detection signal, and 
when the difference therebetween exceeds the discrim- 
ination value, the chromatography test strip 8 is judged 
to be low in performance. Therefore, it is possible to 
avoid an erroneous measurement due non-uniform im- 
mobilization of the marker reagent at the detection part 
83 , a flaw on the surface of the chromatography test strip 
8, or the like. 

[0294] Further, a comparison is made of the values in 
the vicinity of the position downstream of the detection 
part 83 on the chromatography test strip 8 in the direc- 
tion of development, where influence of the detection 
part 83 is not exerted, and when the difference therebe- 
tween exceeds the discrimination value, the chromatog- 
raphy test strip 8 is judged to be low in performance. 
Therefore, it is possible to avoid an erroneous measure- 
ment due to non-uniform development of the inspection 
target solution by clogging at the base part 84, a flaw on 
the surface of the chromatography test strip 8, or the 
like. 

(Embodiment 13) 

[0295] Hereinafter, a chromatography quantitative 
measuring apparatus that corresponds to the invention 
defined in Claims 34 to 37 of the present invention will 
be described as a thirteenth embodiment with reference 
to figure 15. 

[0296] Figure 15 illustrates a state of scanning of an 
optical beam on the chromatography test strip 8 accord- 
ing to the thirteenth embodiment of the present inven- 
tion, as well as a variation of absorbance signal with re- 
spect to the position of the optical beam. 
[0297] A marker reagent remains at the marker rea- 
gent hold part 82 even after it is passed by an inspection 
target solution. Accordingly, in a measurement of a low- 
level analysis target, when the optical beam 211 is 
scanned from a position upstream of the marker reagent 
hold part 82, there are cases where the absorbance of 
the marker reagent remaining at the marker regent hold 
part 82 has a place in the peak position. Further, since 
the residual marker reagent at the marker reagent hold 
part 82 is uniformly distributed, an absorbance signal 
225 in this region is a fiat signal. 
[0298] Then, in order to avoid an erroneous recogni- 
tion of the peak position, the. optical beam 211 is 



9 696 A1 42 

scanned from the position of the upstream base part 84a 
excluding the marker reagent hold part 82, and a meas- 
urement is started. Or, the flat absorbance signal 225 is 
detected, and discriminated from the absorbance at the 
5 peak position T which corresponds to the detection part 
83. 

[0299] Further, width H of the marker reagent hold 
part 83 is obtained from the width of the flat absorbance 
signal 225, and the obtained width H is compared with 

10 a prescribed width. Further, a value of the flat absorb- 
ance signal 225 is detected, and the amount of residual 
marker reagent is obtained. 

[0300] As described above, according to the chroma- 
tography quantitative measuring apparatus of the thir- 
ds teenth embodiment, at measurement of the concentra- 
tion, since a measurement is performed on the chroma- 
tography test strip 8 exclusive of the marker reagent 
hold part 82, a measurement value of absorbance at the 
marker reagent hold part 82 is not included, whereby no 
20 erroneous recognition of the absorbance peak position 
occurs, resulting in a normal detection of the concentra- 
tion of an analysis target. 

[0301 ] Further, the region on the chromatography test 
strip 8 where the value of the detection signal is flat is 

25 taken as the region of the marker reagent hold part 82, 
whereby no erroneous recognition of the absorbance 
peak position occurs, resulting in a normal detection of 
the concentration of an analysis target. 
[0302] Further, the width of the region on the chroma- 

30 tography test strip 8 where the value of the detection 
signal is flat is calculated, and the calculated width is 
compared with a prescribed width of the marker reagent 
hold part 82, so that the amount of marker reagent held 
can be confirmed, whereby it is possible to judge wheth- 

35 er the chromatography test strip 8 is low in performance. 
[0303] Further, the value in the region on the chroma- 
tography test strip 8 where the detection signal is flat is 
detected, and the amount of residual marker reagent is 
confirmed from the value, whereby it is possible to con- 

40 firm whether the marker reagent has flown normally or 
not. 

(Embodiment 14) 

45 [0304] Hereinafter, a chromatography quantitative 
measuring apparatus that corresponds to the invention 
defined in Claims 38 and 39 of the present invention will 
be described as a fourteenth embodiment with refer- 
ence to figure 16. 

so [0305] Figure 16 illustrates a state of scanning of an 
optical beam on the chromatography test strip 8 accord- 
ing to the fourteenth embodiment of the present inven- 
tion, as well as a variation of absorbance signal 221 with 
respect to the position of the optical beam. 

55 [0306] A marker reagent remains at the marker rea- 
gent hold part 82 even after it is passed by an inspection 
target solution. Accordingly, in a measurement of a low- 
level analysis target, when the optical beam 211 is 



22 



43 



EP 1 249 696 A1 



44 



scanned from the position of the marker reagent hold 
part 82, there are cases where the absorbance of the 
marker reagent remaining at the marker regent hold part 
82 has a place in the peak position. 
[0307] Then, a rise part 226 and a fall part 227 are 
detected from a variation in inclination of the absorb- 
ance signal 211, and the maximum position in an area 
between the rise part 226 and the fall part 227 is recog- 
nized as the peak position T. 

[0308] Further, an interval between the rise part 226 
and the fall part 227 is obtained, and the obtained inter- 
val is compared with a prescribed width of the detection 
part 83. 

[0309] As described above, according to the chroma- 
tography quantitative measuring apparatus of the four- 
teenth embodiment, the rise part 226 and the fall part 
227 of the detection signal are recognized, and the ex- 
treme value of the detection signal is obtained, whereby 
no erroneous recognition of the absorbance peak posi- 
tion occurs, resulting in a normal detection of the con- 
centration of an analysis target. 

[0310] Further, the rise part 226 and the fall part 227 
of the detection signal are recognized, an interval be- 
tween the rise part 226 and the fall part 227 is calculated, 
and the size of the interval is compared with a prescribed 
width of the detection part 83, thereby confirming the 
width of the detection part 83. Therefore, it is possible 
to judge whether the chromatography test strip is low in 
performance. 

(Embodiment 15) 

[0311] Hereinafter, a chromatography quantitative 
measuring apparatus that corresponds to the invention 
defined in Claims 40 to 43 of the present invention will 
be described as a fifteenth embodiment with reference 
to figure 17. 

[031 2] Figure 1 7 is a perspective view of the chroma- 
tography quantitative measuring apparatus according to 
the fifteenth embodiment. 

[0313] In figure 1 7, numeral 1 denotes a light source, 
which emits a beam. Numeral 5 denotes a glass plate. 
Numeral 301 denotes a light receiving element, which 
receives a beam reflected at the glass plate 5. Numeral 
302 denotes a light receiving element, which receives a 
beam that is transmitted through the glass plate 5 and 
reflected at the detection part 83 of an immuno-chroma- 
tography test strip 8. Numeral 8 denotes the immuno- 
chromatography test strip, which comprises a develop- 
ment layer 85 where an applied inspection target solu- 
tion permeates and a carrier 86 that holds the develop- 
ment layer 85, and is approximately 50mm long by 5mm 
wide. 

[031 4] The development layer 85 comprises an appli- 
cation part 81 where the inspection target solution is ap- 
plied, a marker reagent hold part 82 which has a marker 
reagent that specifically causes a binding reaction with 
a measurement target included in the inspection target 



solution, a detection part 83 which has a reagent for im- 
mobilizing a specifically bounded material of the meas- 
urement target and the marker reagent, and a base part 
84 which is located at a prescribed distance from the 

5 detection part 83 in order to avoid occurrence of an error 
in absorbance signal due to the bounded material that 
is not immobilized at the detection part 83. The devel- 
opment layer 85 is made of a membrane filter as a ma- 
terial that can be penetrated by the inspection target so- 

io lution. In addition to the membrane filter, any arbitrary 
materials which can be penetrated by the inspection tar- 
get solution, such as glass fiber filter paper and a non- 
woven fabric, can be employed as a material used for 
the development layer 85. 

is [031 5] The carrier 86 is made of a PET (Polyethylene 
terephthalate) as a material which is not permeated by 
the inspection target solution, in addition to the PET, any 
arbitrary materials which is not penetrated by the in- 
spection target solution, such as an ABS, can be em- 

20 ployed as a material used for the carrier 86. By dropping 
an inspection target solution to the so-constituted immu- 
no-chromatography test strip 8, a measurement target 
included in the inspection target solution can be meas- 
ured. 

25 [0316] Numeral 311 denotes a fixing table, which 
holds the immuno-chromatography test strip 8. The fix- 
ing table 311 can be used repeatedly at quantitative 
measurement, and the immuno-chromatography test 
strip 8 can be reattached thereto after a quantitative 

30 measurement. Thus, there is no necessity of a conven- 
tional hard case, thereby reducing the cost and minimiz- 
ing a storage space for components required for the 
quantitative measurement. 

[0317] Numeral 312 denotes a measurement table, 
35 which holds the fixing table 31 1 . At this time, the meas- 
urement table 31 2 is provided with a groove for position- 
ing the fixing table 311. Thereby, the fixing table 31 1 can 
be accurately attached to the measurement table 312. 
Further, by constructing the measurement table 312 so 
40 that it can be scanned, a quantitative measurement is 
performed by scanning a beam in the area down to the 
detection part 83 and the base part 84. Thereby, the ab- 
sorbance signal at the detection part 83 and the base 
part 84 can be obtained. Here, the beam applied to the 
45 immuno-chromatography test strip 8 may be shaped cir- 
cularly, elliptically, or rectangularly. Further, it is desira- 
ble that the beam is shaped so as to be applied to the 
whole detection part 83. 

[0318] Numeral 313 denotes a fixing table carrier, 
so which is movably attached to the measurement table 
312 and employed to fix the fixing table 31 1 on the meas- 
urement table 312. 

[0319] A description will be given of a quantitative 
measurement on the chromatography test strip 8 em- 
55 ploying the so-configured chromatography quantitative 
measuring apparatus. 

[0320] First, an inspection target solution is applied to 
the application part 81 of the immuno-chromatography 
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test strip 8. The applied inspection target solution is de- 
veloped on the development layer 85. When a meas- 
urement target is included in the applied inspection tar- 
get solution, at the marker reagent hold part 82, the 
measurement target included in the inspection target 
solution specifically causes a binding reaction with a 
marker reagent held at the marker reagent hold part 82. 
Then, the measurement target specifically bonded to 
the marker reagent, that is, a bounded material is im- 
mobilized at the detection part 83. At this time, discolor- 
ing reaction is caused with a width of approximately 
1mm. The concentration at a discoloration part and the 
concentration of the measurement target are in propor- 
tion. The inspection target solution passing through the 
detection part 83 permeates the development layer 85 
to be absorbed therein. 

[0321 J When the development of the inspection target 
solution is completed, a beam is emitted from the light 
source 1 , and the emitted beam is input to the glass plate 
5. The beam reflected at the glass plate 5 is input to the 
light receiving element 301 as a reference beam. On the 
other hand, the beam transmitted through the glass 
plate 5 is applied to the immuno-chromatography test 
strip 8. At this time, a scattering light generated on the 
surface of the development layer 85 is detected by the 
light receiving element 302. Then, the reference beam 
and the scattering light detected by the light receiving 
element 301 and the light receiving element 302 are re- 
spectively subjected to Log transformation, and the re- 
sult of subtraction with these Log transformed values is 
obtained as an absorbance signal. 
[0322] As described above, according to the chroma- 
tography quantitative measuring apparatus of the fif- 
teenth embodiment, a measurement operation can be 
performed without the inspection target solution adher- 
ing to the chromatography quantitative measuring ap- 
paratus, and the immuno-chromatography test strip 8 
can be easily attached to the chromatography quantita- 
tive measuring apparatus. Further, the beam can be ac- 
curately applied to the area down to the detection part 
83 and the base part 84. Furthermore, a measurement 
can be performed solely with the immuno-chromatogra- 
phy test strip 8, so that there is no need to put the chro- 
matography test strip 8 in a case individually, thereby 
reducing the cost for the casing and minimizing a stor- 
age space. 

(Embodiment 1 6) 

[0323] Hereinafter, a chromatography quantitative 
measuring apparatus that corresponds to the invention 
defined in Claims 44 to 53 of the present invention will 
be described as a sixteenth embodiment with reference 
to figure 1 8. 

[0324] The difference from the fifteenth embodiment 
is that the earner 86 and the fixing table 31 1 are provided 
with a hole 320 and a projection 321 , respectively, so 
that the immuno-chromatography test strip 8 can be 
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easily and more accurately attached to the fixing table 
311 . The quantitative measuring method with the immu- 
no-chromatography test strip 8 has been described with 
respect to the fifteenth embodiment, and a description 

5 thereof will be omitted here. 

[0325] Figure 1 8 is a perspective view of the chroma- 
tography quantitative measuring apparatus according to 
the sixteenth embodiment. In the drawing, the same or 
corresponding constituent elements as those shown in 

io figure 1 7 are denoted by the same reference numerals, 
and descriptions thereof will be omitted. 
[0326] In figure 18, numeral 320 denotes the hole, 
which is provided in the carrier 86 of the immuno-chro- 
matography test strip 8. While the hole 320 has a round 

is shape, it may has a rectangular shape. When the hole 
320 has a rectangular shape, a side or plural sides of 
the rectangle is employed for positioning of the immuno- 
chromatography test strip 8, so that it can be attached 
to the fixing table 311 more accurately. Further, when 

20 the hole 320 is provided in the carrier 86 at a position 
downstream in the direction in which the inspection tar- 
get solution is developed, the inspection target solution 
is prevented from adhering to the hole 320 and the pro- 
jection 321 during application of the inspection target 

25 solution. Furthermore, when the hole 320 is provided 
asymmetrically with respect to the center line of the im- 
muno-chromatography test strip 8 in the longer-side di- 
rection, the immuno-chromatography test strip 8 is pre- 
vented from being erroneously attached to the fixing ta- 

30 ble 311 inside out. 

[0327] Numeral 321 denotes the projection, which is 
provided on the fixing table 311 in the shape same as 
that of the hole 320 or a shape having a diameter slightly 
smaller than the that of the hole 320. This projection 321 

35 may be provided on the measurement table 312. In this 
case, as shown in figure 1 9, a hole with the shape same 
as that of the hole 320 is provided in the fixing table 311 , 
and the projection 321 provided on the measurement 
table 31 2 penetrates the holes in the fixing table 31 1 and 

40 the carrier 86, so that the immuno-chromatography test 
strip 8 is easily attached to the fixing table 311 and ac- 
curately attached to the measurement table 312. At this 
time, it is desirable that the end of the projection 321 is 
inclined. 

45 [0328] Numeral 322 denotes a guide for positioning 
the carrier 86, which is provided on the fixing table 311 . 
The guide 322 is the same in width as the carrier 86 or 
slightly wider than the carrier 86. The immuno-chroma- 
tography test strip 8 is held on the fixing table 311 with 

so the carrier 86 following the shape of the guide 322. Here, 
when the earn er 86 is larger than the development layer 
85, it is the carrier 86 that gets contact with the guide 
322, whereby the development layer 85 is prevented 
from being stripped off and adhering to the guide 322 in 

55 a detachment operation. Further, when the end faces of 
the guide 322 are inclined, the immuno-chromatography 
test strip 8 is easily attached to the fixing table 311 . 
[0329] As described above, according to the chroma- 
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tography measuring device of the sixteenth embodi- 
ment, the carrier 86 is larger than the development layer 
85, so that it is the carrier 86 that gets contact with the 
guide 322, whereby it is possible to prevent the devel- 
opment layer 85 from being stripped off and adhering to 
the guide 322 in a detachment operation. 
[0330] Further, the hole 320 is provided in the carrier 
86 at a position downstream in the direction in which the 
inspection target solution is developed, and the projec- 
tion 321 with the shape approximately same as that of 
the hole 320 and the guide 322 for fixing the carrier 86 
are provided on the fixing table 311 . Therefore, the de- 
velopment layer 85 is prevented from being stripped off 
and adhering to the projection 321 . Further, the inspec- 
tion target solution is prevented from adhering to the 
hole 320 and the projection 321 during application of the 
inspection target solution, whereby even when the im- 
muno-chromatography test strip 8 is repeatedly at- 
tached to the fixing table 31 1 , the accuracy of attach- 
ment is not deteriorated, and the immuno-chromatogra- 
phy test strip 8 can be easily and accurately attached to 
the fixing table 31 1 . 

[0331] In the sixteenth embodiment, also when a 
notch is provided in the carrier 86, and the shape of the 
guide 322 is the same as that of the notch provided in 
the carrier 86, so that the guide 322 is inserted in the 
notch, the immuno-chromatography test strip 8 can be 
accurately attached to the fixing table 31 1 . At this time, 
when the notch is provided asymmetrically with respect 
to the center line of the immuno-chromatography test 
strip 8 in the longer-side direction, or the notch and the 
guide 322 are provided only on one side, the immuno- 
chromatography test strip 8 is prevented from being at- 
tached to the fixing table 311 inside out. 

(Embodiment 1 7) 

[0332] Hereinafter, a chromatography quantitative 
measuring apparatus that corresponds to the invention 
defined in Claims 54 to 62 of the present invention will 
be described as a seventeenth embodiment with refer- 
ence to figures 20. 

[0333] The difference from the sixteenth embodiment 
is that a test strip fixing device 323 that can be attached 
to the fixing table 311 is provided. The quantitative 
measurement on the immuno-chromatography test strip 
8 has been described with respect to the fifteenth em- 
bodiment, and a description thereof will be omitted here. 
[0334] Figures 20 are perspective views of the chro- 
matography quantitative measuring apparatus accord- 
ing to the seventeenth embodiment. In the drawing, the 
same or corresponding constituent elements as those 
shown in figure 1 8 are denoted by the same reference 
numerals, and descriptions thereof will be omitted. 
[0335] In figure 20(a), numeral 323 denotes the test 
strip fixing device, which presses a measurement area 
of the immuno-chromatography test strip 8 to smooth a 
part where a beam is applied, when it is attached to the 



[9 696 A1 48 

fixing table 311 . Here, an area of the carrier 86 where 
the beam is scanned is pressed. Thereby, the develop- 
ment layer 85 is prevented from adhering to the test strip 
fixing device 323, and thus the accuracy of attachment 
5 of the test strip fixing device 323 can be maintained even 
when attachment and detachment thereof is repeated. 
It is desirable that a part that gets contact with the carrier 
86 has elasticity. While the test strip fixing device 323 
and the fixing table 311 are different components, the 
io test strip fixing device 323 may be integrated with the 
fixing table 311. By this configuration, it is possible to 
prevent a loss of the test strip fixing device 323. 
[0336] Numeral 324 denotes a transmission window, 
through which a beam is transmitted. It is provided on 
15 the surface of the test strip fixing device 323 where the 
beam is applied, is slightly wider than the width of the 
beam, and is long enough in the longer-side direction 
not to prevent the beam from being scanned. Therefore, 
a measurement of absorbance can be performed while 
20 the test strip fixing device 323 is attached. 

[0337] Numeral 325 denotes a pawl-shaped projec- 
tion, which is provided in the test strip fixing device 323 
to fix the test strip fixing device 323 on the fixing table 
311 . While a hole 340 in which the pawl-shaped projec- 
ts tion 325 is inserted is provided in the fixing table 311 , it 
is also possible that an interval between the two pawl- 
shaped projections 325 are made equal to the width of 
the fixing table 311 , so that the test strip fixing device 
323 is fixed. 

30 [0338] Numeral 326 denotes a handle, which is pro- 
vided in the test strip f ixing device 323 to make it easy 
to attach/detach the test strip fixing device 323 to/from 
the fixing table 311 . It is desired that the handle 326 has 
a shape which is easy for an operator to hold when he/ 

35 she attaches/detaches the test strip fixing device 323 
to/from the fixing table 31 1 , and it is more desirable that 
the surface of the handle 326 is subjected to anti-slip- 
ping processing. 

[0339] Numeral 327 denotes a needle, which is pro- 

40 vided in the test strip fixing device 323. When the test 
strip fixing device 323 is attached to the fixing table 31 1 , 
the needle 327 penetrates the chromatography test strip 
8, here, the carrier 86. Therefore, when the test strip 
fixing device 323 is detached from the fixing table 311 , 

43 the immuno-chromatography test strip 8 is detached 
from the fixing table 311 with the test strip fixing device 
323, whereby the immuno-chromatography test strip 8 
can be disposed of without an inspection target solution 
adhering to an operator. 

so [0340] As described above, according to the chroma- 
tography quantitative measuring apparatus of the sev- 
enteenth embodiment, the immuno-chromatography 
test strip 8 is attached to the fixing table 311 , and the 
test strip fixing device 323 having the transmission win- 

55 dow 324 is attached thereto. Therefore, the area where 
the beam is scanned is smoothed, so that the accuracy 
of a measurement of absorbance is enhanced, and the 
measurement of absorbance can be performed while 
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the test strip fixing device 323 is attached. 
[0341] Further, by bringing the test strip fixing device 
323 into contact with the carrier 86, the development lay- 
er 85 is prevented from adhering to the test strip fixing 
device 323, and thus the accuracy of attachment of the 
test strip fixing device 323 can be maintained even when 
attachment and detachment thereof is repeated. 
[0342] Furthermore, since the needle 327 is provided 
in the test strip fixing device 323, the immuno-chroma- 
tography test strip 8 is detached from the fixing table 311 
with the test strip fixing device 323 when the test strip 
fixing device 323 is detached from the fixing table 311 , 
whereby it is possible to dispose of the immu no -chro- 
matography test strip 8 without an inspection target so- 
lution adhering to an operator. 

[0343] While in the seventeenth embodiment the de- 
scription has been given of the case where the test strip 
fixing device 323 is attached to the fixing table 311 em- 
ploying the pawl-shaped projections 325 as shown in 
figure 20(a), the test strip fixing device 323 may be at- 
tached to the fixing table 31 1 by sliding the test strip fix- 
ing device 323 along the fixing table 311 , as shown in 
figure 20(b). At this time, the test strip fixing device 323 
and the fixing table 311 are fixed by taking the shape of 
wedge. Further, it is also possible that an inclination part 
is provided in the test strip fixing device 323 or the fixing 
table 31 1 , so that the test strip fixing device 323 and the 
fixing table 31 1 are brought into contact at this incl ination 
part, thereby fixing the test strip fixing device 323 on the 
fixing table 311. 

(Embodiment 18) 

[0344] Hereinafter, a chromatography quantitative 
measuring apparatus that corresponds to the invention 
defined in Claims 63 to 68 of the present invention will 
be described as an eighteenth embodiment with refer- 
ence to figure 21 . 

[0345] The difference from the fifteenth embodiment 
is that the carrier 86 and the fixing table 31 1 are provided 
with grooves 328 and a guide 329, respectively. The 
quantitative measurement on the immuno-chromatog- 
raphy test strip 8 has been described with respect to the 
fifteenth embodiment, and a description thereof will be 
omitted here. 

[0346] Figure 21 is a cross sectional view of the chro- 
matography quantitative measuring apparatus accord- 
ing to the eighteenth embodiment. In the drawing, the 
same or corresponding constituent elements as those 
shown in figure 17 are denoted by the same reference 
numerals, and descriptions thereof will be omitted. 
[0347] In figure 21 , the immuno-chromatography test 
strip 8 is provided with a notch 350 at its end on the side 
of insertion into the fixing table 31 1 . When the notch 350 
is provided asymmetrically with respect to the center line 
of the immuno-chromatography test strip 8 in the longer- 
side direction, it is possible to prevent a failure such as 
inside-out attachment of the immuno-chromatography 



test strip 8. 

[0348} The carrier 86 is provided with the grooves 
328. When the grooves 328 are formed by a laser cutter 
which is employed when the immuno-chromatography 

5 test strip 8 is formed, process of operation can be omit- 
ted. At this time, it is desired that the' grooves 328 and 
the guide 329 are provided asymmetrical fy with respect 
to the center line of the immuno-chromatography test 
strip 8 in the longer-side direction. 

10 [0349] The fixing table 311 is provided with a projec- 
tion 330 having the shape same as that of the notch 350, 
the guide 329 which can be inserted in the grooves 328, 
and an insertion slot in which the immuno-chromatog- 
raphy test strip 8 can be inserted. Here, the insertion 

15 slot is inclined so as to becomes narrower toward the 
interior of the fixing table 311 . 

[0350] As described above, according to the chroma- 
tography quantitative measuring apparatus of the eight- 
eenth embodiment, the immuno-chromatography test 

20 strip 8 can be fixed in the fixing table 31 1 at a prescribed 
position. At this time, since the notch 350 provided in 
the carrier 86 is provided asymmetrically with respect to 
the center line of the immuno-chromatography test strip 
8 in the longer-side direction, the immuno-chromatog- 

25 raphy test strip 8 can be prevented from being attached 
inside out. 

(Embodiment 19) 

30 [0351] Hereinafter, a chromatography quantitative 
measuring apparatus that corresponds to the invention 
defined in Claims 69 to 77 of the present invention will 
be described as a nineteenth embodiment with refer- 
ence to figures 22. 

35 [0352] The difference from the fifteenth embodiment 
is that the carrier 86 and the fixing table 311 are provided 
with the groove 328 and the guide 329, respectively. The 
quantitative measurement on the immuno-chromatog- 
raphy test strip 8 has been described with respect to the 

40 fifteenth embodiment, and a description thereof will be 
omitted here. 

[0353] Figures 22 are perspective views of the chro- 
matography quantitative measuring apparatus accord- 
ing to the nineteenth embodiment. In the drawings, the 

45 same or corresponding constituent elements as those 
shown in figure 21 are denoted by the same reference 
numerals, and descriptions thereof will be omitted. 
[0354] In figure 22(a), the carrier 86 is provided with 
the groove 328 at its end on the side of insertion into the 

so fixing table 311. 

[0355] The fixing table 31 1 is provided with the guide 
329 which can be inserted in the groove 328, and a hold- 
ing member 331 for pressing the immuno-chromatogra- 
phy test strip 8, which is made of an elastic member. 

55 [0356] When the immuno-chromatography test strip 
8 is completely inserted in the fixing table 311, the guide 
329 is inserted in the groove 328, so that the immuno- 
chromatography test strip 8 is fixed in the fixing table 
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31 1 at a prescribed position. At this time, when there is 
provided a means for detecting the insertion of the guide 
329 into the groove 328, it is possible to recognize that 
the immuno-chromatography test strip 8 is correctly dis- 
posed in the fixing table, whereby erroneous measure- 
ment operation can be prevented. As an example, there 
is a configuration in which the guide 329 is provided with 
an electrode and the surface of the groove 328 is cov- 
ered with a conductive material. 

[0357] The holding member 331 is integrated with the 
fixing table 311 and presses the vicinity of an area on 
the immuno-chromatography test strip 8 where a beam 
is scanned. Specifically, it is desired that a part of the 
carrier 86 is pressed, and the end of the holding member 
331 is inclined. The immuno-chromatography test strip 
8 inserted in the fixing table 31 1 is positioned as the end 
of the carrier 86 is introduced with walls of the fixing table 
311 as a guide. It is desired that there is provided a 
mechanism for releasing the holding member 331 in a 
process for removing the immuno-chromatography test 
strip 8 from the fixing table 311. The holding member 
331 may not be necessarily integrated with the fixing ta- 
ble 311 and may be provided in the chromatography 
quantitative measuring apparatus. In this case, it is de- 
sirable that the holding member 331 is detachable. 
[0358] While the position of the immuno-chromatog- 
raphy test strip 8 is decided by employing the groove 
328 and the guide 329 in figure 22(a), the position may 
be decided by the carrier 86 whose width on the inser- 
tion side is narrowed to form stages, as shown in figure 
22(b). 

[0359] As described above, according to the chroma- 
tography quantitative measuring apparatus of the nine- 
teenth embodiment, since the holding member 331 for 
pressing the carrier 86 is provided, an area where a 
beam is scanned can be smoothed, thereby enhancing 
the accuracy of a measurement of absorbance. At this 
time, since the end of the holding member 331 is in- 
clined, the holding member 331 is easily attached/de- 
tached to/from the fixing table 31 1 . 

(Embodiment 20) 

[0360] Hereinafter, a chromatography quantitative 
measuring apparatus that corresponds to the invention 
defined in Claims 78 to 88 of the present invention will 
be described as a twentieth embodiment with reference 
to figures 23 and 24. 

[0361] The quantitative measurement on the immu- 
no-chromatography test strip 8 has been described with 
respect to the fifteenth embodiment, and a description 
thereof will be omitted here. 

[0362] Figure 23 is a perspective views of the chro- 
matography quantitative measuring apparatus accord- 
ing to the twentieth embodiment. In the drawing, the 
same or corresponding constituent elements as those 
shown in figure 17 are denoted by the same reference 
numerals, and descriptions thereof will be omitted. 



[0363] In figure 23, an operator holds the earner 86 
and detaches the immuno-chromatography test strip 
from the fixing table. Thereby, it is possible to prevent 
the operator from being contaminated with a sample 

5 when detaching the immuno-chromatography test strip 
8. At this time, as shown in figure 23, the carrier 86 is 
bent and the end thereof is in the air, so that the operator 
can hold this bent part. At this time, the part of the carrier 
86 which is to be held is provided with a slip stopper 332. 

10 Therefore, the operator can easily hold the bent part 
when detaching the immuno-chromatography test strip 
8, resulting in enhancement in operation! ity. While the 
slip stopper 332 is provided in the shape of projections, 
the slip stopper 332 may take the shape of grooves or 

15 shape obtained by knurling processing on the surface 
of the earner 86. Here, when a groove is previously pro- 
vided at a part where a valley is to be made when the 
carrier 86 is bent, the carrier 86 can be bent easily, there- 
by detaching the immuno-chromatography test strip 8 

20 easily. Further, when the part of the carrier 86 which is 
to be held protrudes above the fixing table 311 , the op- 
erator can hold the part easily, resulting in enhancement 
in operational ity. 

[0364] The fixing table 311 is provided with a saucer 

25 333 which is a groove for receiving an inspection target 
solution, and an aperture of this saucer 333 is larger 
than the carrier 86. Further, the saucer 333 is provided 
with a slope 334, so that the inspection target solution 
can be applied not only to the application part 81 of the 

30 immuno-chromatography test strip 8 from above but al- 
so to the development layer 85 from the cross sectional 
direction. When the surface of the fixing table 31 1 is sub- 
jected to water repellent finishing, a sample which erro- 
neously escapes during the application of sample to the 

35 immuno-chromatography test strip 8 can be easily 
wiped. Further, since an absorbent material 335 as an 
absorbent substance is attached to the saucer 333 of 
the fixing table, the sample which erroneously escapes 
during the application of sample is absorbed by the ab- 

40 sorbent material 335, so that the sample is prevented 
from adhering to the chromatography quantitative 
measuring apparatus. The absorbent material 335 is 
provided on the bottom surface of the saucer 333 and 
is replaceable. 

45 [0365] Further, as shown in figure 24, when the fixing 
table 311 is provided with a through hole 336 at a part 
that gets contact with the carrier 86, so that a removal 
bar 337 is inserted in the through hole 336, the immuno- 
chromatography test strip 8 can be easily removed from 

50 the fixing table 311 . The removal bar 337 may be inte- 
grated with the fixing table 311 . 

[0366] As described above, according to the chroma- 
tography quantitative measuring apparatus of the twen- 
tieth embodiment, it is possible to prevent the inspection 
55 target solution from adhering to an operator when the 
operator detaches the immuno-chromatography test 
strip 8 on which a measurement is finished from the fix- 
ing table 311 . Here, since the fixing table 31 1 is subject- 
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ed to water repellent finishing, an inspection target so- 
lution that erroneously adheres to the fixing table 311 is 
easily wiped. Further, since the slope 334 is provided, 
even when a different method of applying the inspection 
target solution is employed, the fixing table 311 is appli- 
cable thereto without being replaced. 

APPLICABILITY IN INDUSTRY 

[0367] A chromatography quantitative measuring ap- 
paratus according to the present invention has a high 
accuracy of a quantitative measurement, and is availa- 
ble as a chromatography quantitative measuring appa- 
ratus for a measurement employing an immuno-chro- 
matography test strip or the like. 

Claims 

1 . A chromatography quantitative measuring appara- 
tus which applies a beam emitted from a light 
source to a sample, detects an optical signal from 
a transmitted light or reflected light from the sample, 
and quantitatively reads the concentration of the 
sample from the signal, including: 

an optical means for forming the beam emitted 
from the light source into an elliptical or rectan- 
gular shape and applying the elliptically or rec- 
tangularly shaped beam to the sample. 

2. The chromatography quantitative measuring appa- 
ratus as defined in Claim 1 , wherein 

the sample is put on an immuno-chromatog- 
raphy test strip, and 

the beam applied to the sample has a longer 
side which is shorter than the width of the immuno- 
chromatography test strip in the width direction that 
is orthogonal with respect to the long-side direction. 

3. The chromatography quantitative measuring appa- 
ratus as defined in Claim 1 , wherein 

the sample is put on an immuno-chromatog- 
raphy test strip, and 

the beam applied to the sample has a shorter 
side which is shorter than the width of a detection 
part region of the immuno-chromatography test 
strip. 

4. The chromatography quantitative measuring appa- 
ratus as defined in any of Claims 1 to 3, wherein 

the optical signal is detected by scanning the 
beam applied to the sample, or the sample. 

5. The chromatography quantitative measuring appa- 
ratus as defined in Claim 1 , wherein 

a laser is used as the light source, and a laser 
beam from the light source is converted into a col- 
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limated beam via a collimator lens, and 

the optical means forms the collimated beam 
into an elliptical shape via a cylindrical lens and ap- 
plies the elliptically shaped beam to the sample. 

5 

6. The chromatography quantitative measuring appa- 
ratus as defined in Claim 1 , wherein 

a laser is used as the light source, and the la- 
ser beam from the light source is converted into a 
10 collimated beam via a collimator lens, and 

the optical means forms the collimated beam 
into a rectangular shape via a rectangularly shaped 
aperture member and applies the rectangularly 
shaped beam to the sample. 

is 

7. A chromatography quantitative measuring appara- 
tus which applies a beam emitted from a light 
source to a sample, detects an optica! signal from 
a transmitted light or reflected light from the sample, 

20 and quantitatively reads the concentration of the 
sample from the signal, including: 

a laser as the light source; and 
a collimator lens which converts the laser beam 
25 into a collimated beam, wherein 

when the collimated beam is shaped rectan- 
gularly via an aperture member and the rectangu- 
larly shaped beam is applied to the sample, the di- 
30 rection of a longer side of the rectangularly shaped 
beam is made to correspond to the direction in 
which the beam divergence angle of the laser be- 
comes larger. 

35 8. A chromatography quantitative measuring appara- 
tus which applies a beam emitted from a light 
source to a sample, detects an optical signal from 
a transmitted light or reflected light from the sample, 
and quantitatively reads the concentration of the 

40 sample from the signal, including: 

a laser as the light source; and 

a collimator lens which converts the laser beam 

into a collimated beam, wherein 

45 

when the collimated beam is shaped elliptical- 
ly via a cylindrical lens and the elliptically shaped 
beam is applied to the sample, the direction of a 
longer side of the elliptically shaped beam is made 
50 to correspond to the direction in which the beam di- 
vergence angle of the laser becomes larger. 

9. The chromatography quantitative measuring appa- 
ratus as defined in any of Claims 5 to 8, including: 

55 

a compensation means for storing the initial 
wavelength of the laser, calculating the present 
wavelength of the laser to compensate by pro- 
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vision of a temperature detection element in the 
vicinity of the laser, and compensating an opti- 
ca] signal detection value or the converted con- 
centration of the sample which is obtained by 
converting the optical signal detection value. 

10. The chromatography quantitative measuring appa- 
ratus as defined in Claim 9, wherein 

the compensation means performs process- 
ing for detecting the optical signal, processing for 
obtaining the converted concentration of the sam- 
ple, and processing for compensating the convert- 
ed concentration, with the same calculator. 

11 . The chromatography quantitative measuring appa- 
ratus as defined in any of Claims 5 to 8, wherein 

the concentration of the sample is calculated 
from a difference between electronic signals ob- 
tained by two light receiving elements, i.e., a refer- 
ence beam light receiving element which receives 
a reference beam separated from the beam emitted 
from the laser, and a scattering light receiving ele- 
ment which receives a scattering light generated by 
the application of the laser to the sample, and 

the area of the reference beam light receiving 
element for receiving light is smaller than the area 
of the scattering light receiving element for receiv- 
ing light. 

12. The chromatography quantitative measuring appa- 
ratus as defined in any of Claims 5 to 8, wherein 

the concentration of the sample is calculated 
from a difference between electronic signals ob- 
tained by two light receiving elements, i.e., a refer- 
ence beam light receiving element which receives 
a reference beam separated from the beam emitted 
from the laser, and a scattering light receiving ele- 
ment which receives a scattering light generated by 
the application of the laser to the sample, including: 

a condensing means for condensing the scat- 
tering light from the sample on the scattering 
light receiving element. 

13. The chromatography quantitative measuring appa- 
ratus as defined in Claim 12, wherein 

the condensing means is a concave mirror 
which condenses a light from the sample that is 
scattered in the opposite direction of the direction 
in which the scattering light receiving element is ar- 
ranged, on the scattering light receiving element. 

14. The chromatography quantitative measuring appa- 
ratus as defined in Claim 12, wherein 

the condensing means is a condensing lens 
arranged between the sample and the scattering 
light receiving element, which condenses the scat- 
tering light from the sample that goes toward the 



scattering light receiving element, on the scattering 
light receiving element. 

15. A chromatography quantitative measuring appara- 
5 tus which applies an optical beam emitted from a 

light source to a chromatography test strip that com- 
prises an application part where an inspection tar- 
get solution is applied; a marker reagent hold part 
which holds a marker reagent that can be eluted by 

10 development of the inspection target solution; a 
base part where a specific binding reaction is 
caused between the marker reagent and an analy- 
sis target included in the inspection target solution; 
and a detection where a bounded material of the 

is marker reagent and the analysis target is immobi- 
lized, detects an optical signal utilizing a transmitted 
light or reflected light from the chromatography test 
strip, and quantitatively measures the concentra- 
tion of the analysis target included in the inspection 

20 target solution from the signal, wherein 

the inspection target solution is applied to the 
chromatography test strip, the optical beam is ap- 
plied to a prescribed position of the base part, a var- 
iation of the transmitted light or reflected light from 

25 the chromatography test strip, which is generated 
by the elution of the marker reagent that accompa- 
nies the development of the inspection target solu- 
tion, is detected, and the concentration of the anal- 
ysis target included in the inspection target solution 

30 is measured in a prescribed period of time since the 
detection of variation. 

16. The chromatography quantitative measuring appa- 
ratus as defined in Claim 15, wherein 

35 at least one of temperature and humidity is 

monitored, and a previously set prescribed period 
of time after which the measurement of the concen- 
tration of the analysis target is performed is com- 
pensated. 

40 

17. The chromatography quantitative measuring appa- 
ratus as defined in Claim 15, wherein 

the light source is repeatedly lighted and ex- 
tinguished alternately while the development of the 
^5 inspection target solution is detected. 

18. The chromatography quantitative measuring appa- 
ratus as defined in Claim 15, wherein 

the light source is extinguished until shortly 
so before the detection of the development of the in- 
spection target solution. 

19. The chromatography quantitative measuring appa- 
ratus as defined in Claim 15, wherein 

55 output from the light source is set lower than 

that when the concentration of the analysis target 
is measured, while the development of the inspec- 
tion target solution is detected. 
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20. A chromatography quantitative measuring appara- 
tus which applies an optical beam emitted from a 
light source to a chromatography test strip that com- 
prises an application part where an inspection tar- 
get solution is applied; a marker reagent hold part s 
which holds a marker reagent that can be eluted by 
development of the inspection target solution; a 
base part where a specific binding reaction is 
caused between the marker reagent and an analy- 
sis target included in the inspection target solution; io 
and a detection part where a bounded material of 
the marker reagent and the analysis target is immo- 
bilized, detects an optical signal utilizing a transmit- 
ted light or reflected light from the chromatography 
test strip, and quantitatively measures the concen- is 
tration of the analysis target included in the inspec- 
tion target solution from the signal, wherein 

the inspection target solution is applied to the 
chromatography test strip, a speed of development 
after the application of the inspection target solution 20 
is detected, and it is judged whether performance 
of the chromatography test strip is high or low from 
the speed of development. 

21 . The chromatography quantitative measuring appa- 25 
ratus as defined in Claim 20, wherein 

the speed of development is calculated by de- 
tecting time variation of value of a detection signal, 
which is generated by the flow of the marker reagent 
that accompanies the development of the inspec- 30 
tion target solution on the chromatography test 
strip. 

22. The chromatography quantitative measuring appa- 
ratus as defined in Claim 20, wherein 35 

the speed of development is calculated from 
a speed of scanning of the optical beam, when the 
optical beam is scanned so that a value of the de- 
tection signal, which is generated by the elution of 
the marker reagent that accompanies the develop- 40 
ment of the inspection target solution on the chro- 
matography test strip, is kept constant. 

23. The chromatography quantitative measuring appa- 
ratus as defined in Claim 20, wherein 45 

a discrimination value of the speed of devel- 
opment, from which whether performance of the 
chromatography test strip is high or low is judged, 
is compensated from a result of measuring at least 
one of surrounding temperature and humidity at the so 
development of the inspection target solution on the 
chromatography test strip. 

24. A chromatography quantitative measuring appara- 
tus which applies an optical beam emitted from a S5 
light source to a chromatography test strip that com- 
prises an application part where an inspection tar- 
get solution is applied; a marker reagent hold part 



which holds a marker reagent that can be eluted by 
development of the inspection target solution; a 
base part where a specific binding reaction is 
caused between the marker reagent and an analy- 
sis target included in the inspection target solution; 
and a detection part where a bounded material of 
the marker reagent and the analysis target is immo- 
bilized, detects an optical signal utilizing a transmit- 
ted light or reflected light from the chromatography 
test strip, and quantitatively measures the concen- 
tration of the analysis target included in the inspec- 
tion target solution from the signal, wherein 

a kind of inspection target solution is judged 
from a detection signal at the base part on the chro- 
matography test strip where the inspection target 
solution is applied. 

25. The chromatography quantitative measuring appa- 
ratus as defined in Claim 24, wherein 

the base part where the detection signal is 
measured is located downstream of the detection 
part in the direction of the development. 

26. The chromatography quantitative measuring appa- 
ratus as defined in Claim 24, wherein 

a calibration curve in conformity with the in- 
spection target solution can be selected previously. 

27. A chromatography quantitative measuring appara- 
tus which applies an optical beam emitted from a 
light source to a chromatography test strip that com- 
prises an application part where an inspection tar- 
get solution is applied; a marker reagent hold part 
which holds a marker reagent that can be eluted by 
development of the inspection target solution; a 
base part where a specific binding reaction is 
caused between the marker reagent and an analy- 
sis target included in the inspection target solution; 
and a detection part where a bounded material of 
the marker reagent and the analysis target is immo- 
bilized, detects an optical signal utilizing a transmit- 
ted light or reflected light from the chromatography 
test strip, and quantitatively measures the concen- 
tration of the analysis target included in the inspec- 
tion target solution from the signal, wherein 

deficiency in the amount of inspection target 
solution applied and insufficient development on the 
chromatography test strip are judged from a detec- 
tion signal that is obtained by applying the optical 
beam to the downstream end part of the base part 
on the chromatography test strip where the inspec- 
tion target solution is applied. 

28. The chromatography quantitative measuring appa- 
ratus as defined in Claim 27, wherein 

the optical beam is scanned from the up- 
stream end part of the base part on the chromatog- 
raphy test strip to the downstream end part thereof. 
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29. A chromatography quantitative measuring appara- 
tus which applies an optical beam emitted from a 
light source to a chromatography test strip that com- 
prises an application part where an inspection tar- 
get solution is applied; a marker reagent hold part 
which holds a marker reagent that can be eluted by 
development of the inspection target solution; a 
base part where a specific binding reaction is 
caused between the marker reagent and an analy- 
sis target included in the inspection target solution; 
and a detection part where a bounded material of 
the marker reagent and the analysis target is immo- 
bilized, detects an optical signal utilizing a transmit- 
ted light or reflected light from the chromatography 
test strip, and quantitatively measures the concen- 
tration of the analysis target included in the inspec- 
tion target solution from the signal, wherein 

when a detection signal at a part downstream 
of the detection part in the direction of the develop- 
ment, where influence of the detection part is not 
exerted, is a standard value, a detection signal at 
the detection part is taken as a detection signal for 
the measurement of concentration. 

30. The chromatography quantitative measuring appa- 
ratus as defined in Claim 29, wherein 

the detection signal for the measurement of 
concentration is an average value of values about 
an extreme value of the detection part, and the de- 
tection signal as the standard value is an average 
value of values in the vicinity of the position down- 
stream of the detection part in the direction in which 
the inspection target solution is developed, where 
influence of the detection part is not exerted. 

31 . The chromatography quantitative measuring appa- 
ratus as defined in Claim 29, wherein 

the detection signal for the measurement of 
concentration is an intermediate value of values 
about an extreme value of the detection part, and 
the detection signal as the standard value is an in- 
termediate value of values in the vicinity of the po- 
sition downstream of the detection part in the direc- 
tion in which the inspection target solution is devel- 
oped, where influence of the detection part is not 
exerted. 

32. The chromatography quantitative measuring appa- 
ratus as defined in Claim 29, wherein 

a comparison is made of values about an ex- 
treme value of the detection signal at the detection 
part, and when a difference therebetween exceeds 
a discrimination value, the chromatography test 
strip is judged to be low in performance. 

33. The chromatography quantitative measuring appa- 
ratus as defined in Claim 29, wherein 

a comparison is made of values in the vicinity 
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of a position downstream of the detection part in the 
direction of the development, where influence of the 
detection part is not exerted, and when a difference 
therebetween exceeds a discrimination value, the 
5 ch romatography test strip is judged to be low in per- 

formance. 

34. A chromatography quantitative measuring appara- 
tus which applies an optical beam emitted from a 
light source to a chromatography test strip that com- 
prises an application part where an inspection tar- 
get solution is applied; a marker reagent hold part 
which holds a marker reagent that can be eluted by 
development of the inspection target solution; a 
base part where a specific binding reaction is 
caused between the marker reagent and an analy- 
sis target included in the inspection target solution; 
and a detection part where a bounded material of 
the marker reagent and the analysis target is immo- 
bilized, detects an optical signal utilizing a transmit- 
ted light or reflected light from the chromatography 
test strip, and quantitatively measures the concen- 
tration of the analysis target included in the inspec- 
tion target solution from the signal, wherein 

the measurement of concentration is per- 
formed on the chromatography test strip exclusive 
of the marker reagent hold part. 

35. A chromatography quantitative measuring appara- 
tus which applies an optical beam emitted from a 
light source to a chromatography test strip that com- 
prises an application part where an inspection tar- 
get solution is applied; a marker reagent hold part 
which holds a marker reagent that can be eluted by 
development of the inspection target solution; a 
base part where a specific binding reaction is 
caused between the marker reagent and an analy- 
sis target included in the inspection target solution; 
and a detection part where a bounded material of 
the marker reagent and the analysis target is immo- 
bilized, detects an optical signal utilizing a transmit- 
ted light or reflected light from the chromatography 
test strip, and quantitatively measures the concen- 
tration of the analysis target included in the inspec- 
tion target solution from the signal, wherein 

a region on the chromatography test strip 
where a value of the detection signal is flat is taken 
as a region of the marker reagent hold part. 

36. The chromatography quantitative measuring appa- 
ratus as defined in Claim 35, wherein 

the width of the region on the chromatography 
test strip where the value of the detection signal is 
flat is calculated, and the width is compared with a 
prescribed width of the marker reagent hold part. 

37. The chromatography quantitative measuring appa- 
ratus as defined in Claim 35, wherein 
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a value in the region on the chromatography 
test strip where the detection signal is flat is detect- 
ed, and the amount of residual marker reagent is 
confirmed from the detected value. 

38. A chromatography quantitative measuring appara- 
tus which applies an optical beam emitted from a 
light source to a chromatography test strip that com- 
prises an application part where an inspection tar- 
get solution is applied; a marker reagent hold part 
which holds a marker reagent that can be eluted by 
development of the inspection target solution; a 
base part where a specific binding reaction is 
caused between the marker reagent and an analy- 
sis target included in the inspection target solution; 
and a detection part where a bounded material of 
the marker reagent and the analysis target is immo- 
bilized, detects an optical signal utilizing a transmit- 
ted light or reflected light from the chromatography 
test strip, and quantitatively measures the concen- 
tration of the analysis target included in the inspec- 
tion target solution from the signal, wherein 

a rise and fall of a detection signal are recog- 
nized, and an extreme value of the detection signal 
is obtained. 

39. The chromatography quantitative measuring appa- 
ratus as defined in Claim 38, wherein 

the rise and fall of the detection signal is rec- 
ognized, an interval between the rise and the fall is 
calculated, and the size of the interval is compared 
with a prescribed width of the detection part. 

40. A chromatography quantitative measuring appara- 
tus for performing a quantitative measurement by 
applying an inspection target solution to an immu- 
no-chromatography test strip, applying a beam to a 
detection part of the immuno-chromatography test 
strip after development of the inspection target so- 
lution, so as to detect an optical signal, and quanti- 
tatively reading the concentration of a sample from 
the detected signal, including: 

a fixing table for holding the immuno-chroma- 
tography test strip and a measurement table for 
holding the fixing table, wherein 
the immuno-chromatography test strip com- 
prises a development layer for developing the 
inspection target solution and a carrier for hold- 
ing the development layer. 

41. The chromatography quantitative measuring appa- 
ratus as defined in Claim 40, wherein 

the measurement table is provided with a 
groove for positioning the fixing table. 

42. The chromatography quantitative measuring appa- 
ratus as defined in Claim 40, wherein 



the measurement table is provided with a 
movable projection for fixing the fixing table. 

43. The chromatography quantitative measuring appa- 
5 ratus as defined in Claim 40, wherein 

the quantitative measurement is performed 
by scanning the beam. 

44. The chromatography quantitative measuring appa- 
io ratus as defined in Claim 40, wherein 

the fixing table is provided with a projection, 

and 

the carrier is provided with a hole in which the 
projection can be inserted. 

15 

45. The chromatography quantitative measuring appa- 
ratus as defined in Claim 44, wherein 

the hole has a round shape. 

20 46. The chromatography quantitative measuring appa- 
ratus as defined in Claim 44, wherein 
the hole has a rectangular shape. 

47. The chromatography quantitative measuring appa- 
25 ratus as defined in Claim 44, wherein 

the hole is provided downstream of the devel- 
opment layer in the direction in which the inspection 
target solution is developed. 

30 AS. The chromatography quantitative measuring appa- 
ratus as defined in Claim 44, wherein 

the hole is provided asymmetrically with re- 
spect to the center line of the immuno-chromatog- 
raphy test strip in the longer-side direction. 

35 

49. The chromatography quantitative measuring appa- 
ratus as defined in Claim 40, wherein 

the fixing table is provided with a guide, and 
the carrier is larger than the development lay- 
40 er and follows the shape of the guide. 

50. The chromatography quantitative measuring appa- 
ratus as defined in Claim 49, wherein 

a part of the guide is inclined. 

45 

51 . The chromatography quantitative measuring appa- 
ratus as defined in Claim 49, wherein 

the carrier is provided with a notch in which 
the guide can be inserted. 

50 

52. The chromatography quantitative measuring appa- 
ratus as defined in Claim 40, wherein 

the measurement table is provided with a pro- 
jection, and 

55 the immuno-chromatography test strip and 

the fixing table are provided with holes in which the 
projection can be inserted. 
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53. The chromatography quantitative measuring appa- nee< 
ratus as defined in Claim 52, wherein phy 

the projection has its end inclined. 

54. The chromatography quantitative measuring appa- 5 
ratus as defined in Claim 40, including: 

a test strip fixing device for fixing the immuno- 
chromatography test strip on the fixing table, 
wherein 10 

the test strip fixing device presses the vi- 
cinity of a measurement area of the immuno- 
chromatography test strip. 



55. The chromatography quantitative measuring appa- 
ratus as defined in Claim 54, wherein 

the test strip fixing device presses the earner 
of the immuno-chromatography test strip. 

56. The chromatography quantitative measuring appa- 
ratus as defined in Claim 54, wherein 

the test strip fixing device is provided with a 
transmission window through which the beam is 
transmitted. 

57. The chromatography quantitative measuring appa- 
ratus as defined in Claim 54, wherein 

the test strip fixing device is provided with 
pawl-shaped projections for fixing the test strip fix- 
ing device on the fixing table. 

58. The chromatography quantitative measuring appa- 
ratus as defined in Claim 54, wherein 

the test strip fixing device slides along the fix- 
ing table. 

59. The chromatography quantitative measuring appa- 
ratus as defined in Claim 58, wherein 

the test strip fixing device or the fixing table is 
provided with an inclination part, and 

the test strip fixing device and the fixing table 
are brought into contact at the inclination part, 
thereby fixing the test strip fixing device on the fixing 
table. 

60. The chromatography quantitative measuring appa- 
ratus as defined in Claim 54, wherein 

the test strip fixing device is integrated with 
the fixing table. 

61 . The chromatography quantitative measuring appa- 
ratus as defined in Claim 54, wherein 

the test strip fixing device is provided with 
handles. 

62. The chromatography quantitative measuring appa- 
ratus as defined in Claim 54, wherein 

the test strip fixing device is provided with a 
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die which penetrates the immuno-chromatogra- 
test strip. 

63. The chromatography quantitative measuring appa- 
ratus as defined in Claim 40, wherein 

the earner is provided with grooves, and 
the fixing table or the measurement table is 
provided with a guide which can be inserted in the 
grooves. 

64. The chromatography quantitative measuring appa- 
ratus as defined in Claim 63, wherein 

the grooves are formed by a laser cutter. 

15 65. The chromatography quantitative measuring appa- 
ratus as defined in Claim 40, wherein 

the fixing table is provided with an insertion 
slot in which the immuno-chromatography test strip 
can be inserted. 

20 

66. The chromatography quantitative measuring appa- 
ratus as defined in Claim 65, wherein 
the insertion slot is inclined. 

25 67. The chromatography quantitative measuring appa- 
ratus as defined in Claim 65, wherein 

the immuno-chromatography test strip is pro- 
vided with a notch at its end on the side of insertion 
into the fixing table, and 

30 the fixing table is provided with a projection 

which has the shape same as that of the notch. 

68. The chromatography quantitative measuring appa- 
ratus as defined in Claim 67, wherein 

35 the notch is provided asymmetrically with re- 

spect to the center line of the immuno-chromatog- 
raphy test strip in the longer-side direction. 

69. The chromatography quantitative measuring appa- 
40 ratus as defined in Claim 65, wherein 

the carrier is provided with a groove at its end 
on the side of insertion of the immuno-chromatog- 
raphy test strip into the fixing table, and 

the fixing table is provided with a projection 
45 which can be inserted in the groove. 

70. The chromatography quantitative measuring appa- 
ratus as defined in Claim 69, including: 

so a means for detecting whether the projection is 

inserted in the groove. 

71 . The chromatography quantitative measuring appa- 
ratus as defined in Claim 65, wherein 

55 the immuno-chromatography test strip is 

shaped to have stages by narrowing the width on 
the side of insertion into the fixing table. 
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72. The chromatography quantitative measuring appa- 
ratus as defined in Claim 65, wherein 

the fixing table is provided with an elastic 
member for pressing the immuno-chromatography 
test strip. 

73. The chromatography quantitative measuring appa- 
ratus as defined in Claim 72, wherein 

the elastic member is integrated with the fixing 

table. 

74. The chromatography quantitative measuring appa- 
ratus as defined in Claim 72, wherein 

the elastic member has its end inclined. 



10 



the fixing table is provided with a groove for 
receiving the inspection target solution. 

84. The chromatography quantitative measuring appa- 
ratus as defined in Claim 83, wherein 

the groove is given a slope, so that the inspec- 
tion target solution can be supplied to the develop- 
ment layer from the direction of the cross section of 
the immuno-chromatography test strip. 

85. The chromatography quantitative measuring appa- 
ratus as defined in Claim 40, wherein 

the fixing table is subjected to water repellent 
finishing. 



75. The chromatography quantitative measuring appa- 
ratus as defined in Claim 72, including: 

a mechanism for releasing the press by the 
elastic member. 

76. The chromatography quantitative measuring appa- 
ratus as defined in Claim 40, including: 

an elastic member for pressing the immuno- 
chromatography test strip. 

77. The chromatography quantitative measuring appa- 
ratus as defined in Claim 72 or 76, wherein 

the elastic member is detachable. 

78. The chromatography quantitative measuring appa- 
ratus as defined in Claim 40, wherein 

an operator can hold the carrier to detach the 
immuno-chromatography test strip from the fixing 
table. 



86. The chromatography quantitative measuring appa- 
ratus as defined in Claim 40, wherein 

the fixing table is attached with an absorbent 
material. 



87. 
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The chromatography quantitative measuring appa- 
ratus as defined in Claim 40, wherein 

the fixing table has a through hole in which a 
removal bar can be inserted, and 

the bar is inserted in the through hole to press 
the immuno-chromatography test strip, thereby re- 
moving the immuno-chromatography test strip from 
the fixing table. 

The chromatography quantitative measuring appa- 
ratus as defined in Claim 87, wherein 

the removal bas is integrated with the fixing 

table. 



79. The chromatography quantitative measuring appa- 
ratus as defined in Claim 78, wherein 

the carrier is bent to create a space between *o 
the fixing table and the end of the carrier. 

80. The chromatography quantitative measuring appa- 
ratus as defined in Claim 79, wherein 

the carrier is provided with a groove to be bent 45 
therealong. 

81 . The chromatography quantitative measuring appa- 
ratus as defined in Claim 78, wherein 

the carrier protrudes above the fixing table. so 

82. The chromatography quantitative measuring appa- 
ratus as defined in Claim 78, wherein 

a part of the carrier is provided with a slip stop- 
per. 55 



83. The chromatography quantitative measuring appa- 
ratus as defined in Claim 40, wherein 
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In claims 1 to 14 , a problem to be solved in a device for chromatographic 
quantitative measurement is to prevent the variation in the coloring of 
a base portion, and a means for solving the problem is to use a beam having 
the shape of a rectangle or an ellipse. 

In claims 15 to 19 , aproblem to be solved ina device for chromatographic 
quantitative measurement is to dispense with the need for manual time control 
and to identify an used specimen, and a means for solving the problem is 
to automatically start the measurement of a concentration a predetermined 
time after the detection of the change of the absorbance of a light to be 
measured . 

In claims 20 to 26 , a problem to be solved in a device for chromatographic 
quantitative measurement is to discriminate a failed specimen caused by 
clogging or the like, and a means for solving the problem is to measure 
the speed of developing of a solution to be tested. 

In claims 27 and 28, a problem to be solved in a device for 
chromatographic quantitative measurement is to detect a developing failure 
of a specimen, and a means for solving the problem is to irradiate the 
downstream side end of the base portion of the specimen with a light beam 
and obtain the information on the development in the specimen from optical 
signals resulting from the Irradiation. 

in claims 29 to 33 , a problem to be solved in a device for chromatographic 
quantitative measurement is to suppress the effect of a labeled reagent 
being likely to remain at the downstream side end of the base portion of 
the specimen on the error in the absorbance measurement, and a means for 
solving the problem is to regard a signal detected at a position which is 
downstream from a detecting portion in the developing direction and wherein 
an optical signal is free from the influence of the detecting portion, as 
a signal for determining a concentration. 

In claims 34 to37 # a problem to be solved in a device for chromatographic 
quantitative measurement is to prevent the erroneous recognition of the 
peak position for an absorbance, and a means for solving the problem is 
to use a specimen having no labeled reagent holding portion when determining 
a concentration. 

In claims 38 and 39, a problem to be solved in a device for 
chromatographic quantitative measurement is to prevent the erroneous 
recognition of the peak position for an absorbance, and a means for solving 
the problem is to determine the extreme value of a detecting signal for 
the absorbance through the recognition of the rising and falling of the 
detecting signal. 

In claims 40 to 88, a means solving the problem of accurately mounting 
an immunochromatographic specimen on a device for chromatographic 
quantitative measurement is to provide a platform for fixing the specimen 
and a measurement bench for holding the platform. 

In the above claims, constituent features comprised of a light source, 
an adding portion, a labeled reagent holding portion, a base portion, a 
detecting portion belong to the well-known prior art, as described in the 
* background technology* section of the present specification . Accordingly , 
the above -described "means for solving a problem" corresponds to "special 
technical features* in PCT Rule 13.1. 

Accordingly, the above 8 groups of claims have "special technical 
features* being different from one another, and therefore do not comply 
with the requirement of unity of invention. 



Form PCT/ISA/210 (extra sheet) (July 1992) 



59 



